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Bine  and  Red  Colounnr/  Matter,'*  (contimied), 

TrTK  roots  of  Atropa  Belladonna  yield  a  colonrinpf  matter  whi<*lj, 
according  to  IIubHclimann,  is  identical  with  that  of  the  berries.  Tt) 
obtain  it,  the  roots  are  exhausted  with  alcohol  of  9(1  p.  c. ;  tlie  tincture 
when  distilled,  leaves  a  residue  of  brownish-yellow  acid  syrup, 
together  with  resin.  The  latter  is  removed  and  the  syrup  is  mixed 
with  ammonia  and  filtered,  when  there  remains  on  the  filter  a  small 
quantity  of  black  granules,  which  are  to  be  dissolved  in  acid,  precipi- 
tated with  ammonia,  and  washed  with  water  and  alcohol.  The  black 
powder  thus  obtained,  Hiibschmann's  Atrosin,  is  insoluble  in  wat<»r, 
alcohol,  and  ether,  but  dissolves  with  fine  red  colour  in  dilute  mineral 
acids,  and  in  aqueous  tartaric  acid.  (Uiibschmann,  Schweiz.  Phann. 
Zeituchr;  N.  Jahrb.  Pharm.  10,  3C9.) 

3.  Leaf-red. 

The  red  colovtimf  matter  of  autumn-reddened  leaves^  the  Erythrophyll 
of  Berzelius  is  produced,  according  to  Macaii^e-Princep,  by  the  con- 
tinued alteration  of  leaf-green  which  has  first  changed  to  leaf- 
i  I  yellow.  Wittstein  also  regards  it  as  a  product  of  the  action  of 
sun-light  on  leaf-green,  and  terms  it  Cissotannic  acid  (xv,  516). — 
According  to  Schiibler  and  Franck,  autumn-reddened  leaves  contain 
leaf -yellow  aud  a  blue  colouring  matter  which  is  reddened  by  acids ; 
the  experiments  of  Berzelius,  however,  contradict  this.  Chatin  and 
Filhol  (Compt.  rend.  57,  39)  seem  to  consider  some  kinds  of  leaf-red  as 
identical  with  Fiemy's  cyanin  (xvi.  522). 

Leaf -red  occurs  in  the  leaves  of  plants  which  bear  red  fruit, 
especially  in  the  leaves  of  Sorlma  aucupana^  Prunus  Cerasus^  Bibe)i 
rubrnm^  and  Berberis  itdgan's,  and  is  closely  related  to  the  red  colour 
of  the  fruit  (Berzelius).  Autumn-reddened  leaves  occur,  however,  in 
plants  which  do  not  bear  red  fruit,  the  coloration  having  also  no  con- 
nection with  the  decay  of  the  leaves  (II.  Mohl). 

The  red  autumnal  leaves  of  JRhus  Coriaria  and  Pifrtis  commvni\ 
and  the  calyx  of  Salvia  splendens  yield,  when  treated  with  hot  alcohol, 
a  red  resin  which  is  turned  green  by  alkalis  and  reddened  again  by 
acids,  and  is  insoluble  in  oils  (Macaire-Princep).  —  The  brown  autumnal 
leaves  of  the  hornbeam  are  not  turned  green  by  caustic  potash 
(Gmelin).  A  decoction  of  the  leaves  of  Vitis  hedemcea  is  reddened  by 
acetic  acid,  and  gives  with  neutral  acetate  of  lead  a  violet  precipitate, 
which  is  turned  green,  but  not  dissolved,  by  caustic  potash.  When 
to  the  decoction  an  excess  of  neutral  acetate  of  lead  is  added,  the 
resulting  precipitate  is  green ;  if,  however,  basic  ac<?tate  of  lead  be 
gradually  added,  a  violet  precipitate  is  produced,  w  nicii,  alter  washing, 
is  turned  green  by  the  neutral  acetate  (Legi'ip,  /.  Chhn,  med,  23,  1 88) 
See  XV,  516. 

The  leaf-red  of  Bei*zelius  is  obtained  from  the  reddened  leavos  of 
VOL.  xvu.  B 
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tlio  cherry  and  of  tlio  currant.  The  loaves  are  exhausted  with 
alcohol ;  the  alcohol  is  distilled  off ;  and  the  remaining  red  liquid,  after 
filtering  from  resin  and  fat,  is  mixed  with  water,  which  produces  no 
cloudiness.  Neutral  acetate  of  lead  i^  then  added  so  long  as  the 
resulting  grass-green  precipitate  turns  brown  on  standing.  When  the 
colour  no  longer  changes,  the  liquid  is  filtered  and  completely  pre- 
cipitated by  neutral  acetate  of  lead.  The  fine  gi*een  precipitate  is 
washed  on  a  filter,  afterwards  decomposed  by  hydrosulphuric  acid,  and 
the  solution  is  evaporated  in  a  vacuum.  Basic  acetate  of  lead  throws 
down  a  little  more  leaf-red  from  the  liquid  previously  precipitat<?d  by 
the  neutral  acetate. — Leaf-red  is  darker,  and  more  blood-red  than 
the  colouring  matter  of  the  cherry,  which  it  othei^wise  resembles.  Its 
solution,  when  evaporated,  throws  down  a  red-brown  deposit,  which 
forms  pale  rcd-lirown  compounds  with  bases.  Unchanged  leaf-red 
dissolves  in  water  and  alcohol,  and  fonns,  with  bases,  compounds 
having  a  green  or  yellow  colour,  whilst  those  of  the  colouring  matter 
oi  the  fruit  are  green  or  blue.  When  the  aqueous  solution  of  leaf- 
red  is  half  precipitated  by  lime-water,  the  supeniatant  liquid  is  red, 
and  not  blue,  as  would  be  the  case  if  leaf -red  were  a  blue  colouring 
matter  reddened  by  acids  (Bei*zelius,  Ann.  r/iarm,  21,  205  ;  Pogtj. 
42,  428). 

Red  cabbage  contains  a  colouring  matter,  which  is  turned  red  by 
acids  and  green  by  alkalis,  and  seems  to  be  identical  with  that 
of  violets.  MetalHc  salts  and  boracic  acid  colour  the  fresh  liquid 
green,  and  that  reddened  by  acids  blue  (Murray).  Carbonic  and 
other  acids  colour  the  gi*een  alkaline  fiquid  blue  (Bowen,  Schw.  43, 
:J82 ;  Kobinet  and  Guibourt),  —  Hydrosulphuric  acid  passed  through 
the  liquid  turns  it  green  (Wolffgang, /S'c/i^'r.  iV.  Jil,  1,  177);  hydro- 
sul[)hate  of  ammonia  or  protoxide  of  iron  decolorises  the  liquid 
which  has  been  rendered  green  by  alkalis  (Kuhlmann,  Ann.  Pharm. 
9,  280). 

If  the  deposit  thrown  dow^n  from  the  expressed  sap  of  the  leaves 
of  Antidesma  alexiteria  be  washed  with  cold  water,  warm  ether  after- 
wards takes  up  therefrom  a  violet  colouring  matter,  which  is  turneil 
green  by  alkalis  and  red  by  acids  (Ridolfi,  Jirugn.  Giorn.  17,  472). 
The  sap  of  Merctirialls  perenni'*  assumes  in  the  air  a  blue  colour,  which 
is  reddened  by  acids  (llunge).  The  sap  of  Orohits  mfjer  and  Poh/ffontun 
€ivicular€,  as  well  as  the  sap  of  Boletus  lactifluus^  turns  blue  only  on 
exposure  to  the  air  (Runge). 

The  nearly  cohmrless  sap  expressed  from  tljc  l-^aves  of  Ahe 
soccotrina,  when  exposed  to  the  air,  even  in  the  dark,  gradually 
assumes  a  red  colour,  passing  at  last  to  a  splendid  purple- violet. 
Acids  redden  the  sap  and  precipitate  the  colouring  substance  (Guyton- 
iMorveau.  Fabroni,  Sdter.  J.  2,  517  and  546). 

The  red  colouring  matter  of  the  root-bark  of  Lithospermum  atTense, 
the  red  of  Spanish  j^epper,  ehica-ied,  and  nucin  are  treated  of  under 
Alkanet-rod  (p.  17). 

<■.   (iveeu  Colouring  ^[alfcrs. 

Leaf-green. 

Pco: \^T.     A.  GehL  1,  490. 
Vai'i^i'EI.in'.     Ann.  Chm,  83,  42. 
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JoHK.     Che^n,  Schrtften,  4,  161 ;  5,  26. 

Pklletier  and  Caventou.     Ann.  Chhn.  Phy»,  9,  194;    J,  Pharm.  8, 

486 ;  N,  Tr,  3,  2,  313. 
Macaire-Princep.     Mem,  de  la  Soc.  de  Phys.  et  d'hist  natur.  de  Oenivey 

4,  43  ;  N.  Tr.  18,  2,  226. 
Marquart.     Die  Farben  der  Bluthen.     Bonn,  1835. 
Berzeous.     Ann.  Pharm,  27,  296. 
Mulder.     J.  pr.  Chem.  33,  478. 

Verdeil.     Compt.  rend.  33,  689  ;  J.  pr.  Chem.  55,  187. 
L.  Pfaundler.     Ann.  Pharm.  115,  87. 
Fr^my.     Compt.  rend.  50,  405;  N.  J.  Pharm.  87,  241 ;  J.  pr.  Chem. 

87,  819. 
LrDWiG  and  Kromater.     N.  Br.  Arch.  106,  164. 

Resinous  leaf-green.  Einhofe  Vegetable  Wax,  Pelletier's  Chlorophyll^ 
Macaire-Princep's  Chromule  verte. 

Various  substances  extracted  by  alcohol  or  ether  from  different 
plants,  and  coloured  by  leaf-green,  were  described  by  the  older 
chemists  as  leaf-green.  Berzelius,  however,  obtained  the  green 
colouring  matter  of  leaves  in  a  purer  state.  According  to  Frcmy's 
investigations,  even  this  leaf-green  must  be  regarded  as  a  mixture  of 
a  blue  and  a  yellow  colouring  matter.  The  following  views  have  also 
been  put  forward : — 

a.  Leaf-green  bears  a  great  resemblance  to  the  colouring  matter  of 
the  blood,  and  contains  iron  as  an  essential  component  (Verdeil).  The 
1-00 1,  seeds,  and  white  parts  of  plants  contain  iron  in  the  form  of  pro- 
toxide, whichi  when  the  parts  become  green,  is  converted  into 
sesquioxidc,  and  occurs  as  such  in  the  reddened  parts  of  plants ;  in 
leaf -green  it  occurs  together  with  protoxide  (E.  Risler,  Kappas  Jahresb, 
1859,  560;  extr.  from  N.  Arch.  ph.  nat.  6,  206). 

b.  Leaf-grecu  is  a  coloured  substance,  produced  (probably  by  the 
influence  of  iron)  from  a  colourless  or  faintly  coloured  compound,  pos- 
sibly quercetin,  jesculetin,  luteolin,  or  a  decomposition-product  of 
berberiri,  coloured  by  salts  of  iron  (Hlasiwetz,  Ann.  Pharm.  112,  96; 
115,  45).  Pfaundler  found  that  quercetin  coloured  by  iron  behaved 
differently  from  leaf -green  obtained  from  graes.  Illasiwetz's  view 
may,  nevertheless,  be  correct  in  some  cases. 

c.  According  to  Morot,  leaf-green  has  the  composition  represented 
by  the  formula  C**NII**0",  and  occurs,  together  with  a  fatty  body. 
C*n'0,  from  which  it  is  formed  by  the  action  of  ammonia  and  car- 
bonic acnd.  It  is  not  capable  of  producing  either  blue  or  red  vegetable 
colouring  matters.  His  investigation,  as  well  as  that  of  Morren  on 
chlorophyll  and  eiythrophyll,  is  known  to  us  only  in  the  form  of  an 
extract  {Kopp's  Jahresb.  1859,  561)  (Kr.). 

Leaf-green  is  produced  by  the  mixture  of  blue  and  yellow,  and 
may  be  split  up  into  these  colours.  When  leaf-green,  extracted  by 
alcohol,  is  shaken  with  a  mixture  of  two  parts  of  ether  and  one  part 
of  slightly  diluted  hydrochloric  acid,  the  ether  takes  up  the  yellow 
colour,  whilst  the  hydrochloric  acid  beneath  is  coloured  '*  splendid 
blue.  If  the  two  layers  be  mixed  by  the  intervention  of  alcohol,  the 
green  colour  is  reproduced.  The  yellow  colouring  mutter  thus  ob- 
tained is  designated  by  Fr^my,  Phylloxanthin ;  the  blue  colour  he  terms 
Phyllocyanin.  A  less  complete  separation  of  the  two  is  effected  by 
adding  to  the  alcoholi'^  le«if-gi*oeu  hydrate  of  alumina,  together  with 
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small  quantitioH  of  wator,  whereby,  so  long*  as  the  Uquid  is  Btrongl3' 
alcoholic,  a  dark-g'i'een  lake  is  precipitated,  the  alcohol  remaining  of  a 
yellow  colour.  On  treating  this  precipitate  (or  the  yellowish-green 
lake  fonned  by  adding  more  water)  with  ether,  alcohol,  (u*  oil  of  tur- 
pentine, tlie  green  colour  is  dissolved  as  a  whole ;  bisulphide  of  carbo:i 
dissolves  first  the  yellow,  and  leaves  the  undissolved  portion  of  a  dark- 
green  colour.  —  Bases  change  leaf-green  into  yellow  by  the  conversion 
of  phyllocyanin  into  phylloxanthin.  The  latter  substance  is  soluble  in 
alcohol,  and  yields,  with  alumina,  a  yellow  lake,  from  which  alcohol, 
ether,  and  bisulphide  of  carbon  extract  the  colouring  matter.  Th<» 
alcoholic  solution  is  turned  green  by  hydrochloric  acid ;  ether  mixed 
with  hydrochloric  acid  decomposes  it  into  blue  and  yellow.  The 
yellow  colouring  matter  of  young  shoots  and  of  etiolated  leaves 
may  also  be  split  up,  by  means  of  ether  and  hydrochloric  acid, 
into  blue  and  yellow.  It  is  coloured  green  by  hydrochloric  acid 
(Fremy). 

Wlieu  leaf-green  is  treated  with  hydrochloric  acid,  containing  a 
trace  (^f  nitric  acid,  a  ncvirly  pure  blue  li([uid  is  obtained  (Filhol,  Compt, 
remL  oO,  11S2). 

Phyllocyanin  and  phylloxanthin  are  obtamed  from  the  gi-een  colour 
of  the  young  leaves  of  wheat  in  the  following  manner :  The  expressed 
sap  mixed  with  alcohol  is  coagulated,  and  the  coagulum,  which  retains 
the  colouring  matter,  is  wavshed  and  exhausted  with  ether.     The  ether 
is  distilled  off,  and  the  residue  first  washed  with  cold,  then  dis8olve<l 
in  hot  alcohol,  and  boiled  for  a  few  seconds  with  alcoholic  potash, 
whereby  the  green  colour  is  not  altered.     On  dilution  with  water  and 
addition  of  hydrochloric  acid,  a  yellow  precipitate,  and  a/tplendid  blut* 
liquid,  copper-red  by  reflected  light,  arc  obtained.     The  latter,  as  the 
alcohol  evaporates,  deposits  dark-blue  flocks  of  phyllocyanin,  which 
dry  up  to  a  dark-blue,  brittle  mass ;  or  if  the  blue  acid  liquid  be  pre- 
<Mpitated  with  basic  acetate  of  lead,  and  the  precipitate  decomposed 
with  hydrosulphuric  acid,  the  colouring  matter  goes  down  with  the 
sulphide  of  lead.     The  precipitate  is  then  to  be  washed  with  ether  to 
remove  the  yellow,  and  exhausted  with  alcohol  containing  hydrochloric 
acid ;   on  evaporating  the  solution,  dark -blue  phyllocyanin  remains. 
Nitric  acid  turns  it  green,  then  orange-yellow;   hydrochloric  acid 
Kolours  the  alcoholic  solution  a  splendid  blue-green.     When  heated  in 
a  glass  tube,  it  yields  a  violet  distillate.     Contains,  at  100°,  50'96 
p.  c.  C,  8*52  II,  7'01  N,   and  3351  0,   corresponding  to  the  formula 
C**N*H^O^'  (Ludwig  &  Kromayer).  —  The  yellow  precipitate  thrown 
down  by  hydrochloric  acid  forms,  after  washing  with  alcohol,  a  yellow, 
viscous  mass.     It  is  not  altered  by  digestion  with  caustic  soda.     After 
removing  the  soda,  it  forms  with  water  a  yellow  emulsion,  the  colour- 
ing matter  of  which  is  taken  up  by  ether  and  hydrochloric  acid  when 
shaken  therewith.     The  ethereal  solution,  when  evaporated,  leaves  a 
residue,  which  is  dissolved  (excepting  wax)  by  bisulphide  of  carbon, 
and  left  on  evaporation  in  the  form  of  a  tough,  yellow  mass.     It  is 
coloured  green  by  nitric  acid  (Ludwig  &  Kromayer). 

%,  According  to  Stokes  (Proc.  Hoy,  Soc.  xiii,  144),  the  leaf-green 
of  land-plants  is  a  mixture  of  four  substances,  two  green  and  two 
yellow,  all  possessing  highly  distinctive  optical  properties.  The  green 
substances  yield  solutions  exhibiting  a  strong  red  fluorescences;  the 
yellow  substances  do  not.  These  four  substances  are  soluble  in  the 
saniv*  solvents,  and  thro<'  of  them  are  vcM-y  easily  d('cninpi)sed  by  acids, 
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or  even  by  acid  salts,  such  as  binoxolate  of  potaKh.  Fremy's  phillo- 
cyanin  is  mainly  the  product  of  deaunposition  by  acids  of  one  of  the  green 
bodies  ;  his  philloxautbin  differs  in  coui|)08ition  and  pix)pertie8  according 
to  the  mode  of  preparation.  Green  sea- weeds  agree  with  land-plant h, 
except  as  to  the  relative  proportion  of  the  colouring  substances  present; 
but  in  oHve-coloured  sea- weeds  {Melamspermecp)  the  second  green  sub- 
stance is  replaced  by  a  third  green  substance,  and  the  first  yellow 
substance  by  a  third  yellow  substance,  to  the  presence  of  which  the 
dull  colour  of  these  plants  is  due.  The  red  a)louring  matter  of  the  red 
sea- weeds  {Rhodoapermece)  which  the  plants  contain  in  addition  to  chlon»- 
phyll  appears  to  be  an  albuminous  substance.  (See  also  Chem.  Soc.  J. 
xvii,  309,  814.  't) 

Older  investigations.  By  Berzelius,  —  Leaf-green  is  a  peculiar  sub- 
stance, whicli  is  not  decomposed  by  acids  and  alkalis,  but  forms 
definite  compounds  therewith.  Like  other  colouring  principles,  it  is 
destroyed  by  light,  air,  and  chlorine.  It  may  be  obtained  in  three 
modifications. 

a.  T^af-qreen  having  the  colour  of  fresh  leaves.  The  fresh  leaves  of 
Crataegus  Aria,  collected  in  August,  are  bruised  and  exhausted  with 
ether ;  the  dark-gi*een  tincture  is  distilled  over  a  water-bath  till  nearly 
the  whole  of  the  ether  is  removed  ;  the  solution  is  separated  from  the 
deix)sit  thereby  produced ;  and  the  latter  is  washed  with  alcohol  so 
long  as  it  impurts  a  dark-greeu  colour  thereto.  The  alcoholic  tinctuixj 
contains  leaf-gToen  of  the  firet  modification,  whilst  the  separated  ethe- 
real solution,  and  the  ix»rtion  of  the  deposit  insoluble  in  alcohol,  con- 
tain leaf-gi*een  of  the  second  modification.  The  alcoholic  solution  is 
evaporated  to  dryness,  and  the  residue  treated  with  strong  h^'dro- 
chloric  acid,  whicli  leaves  a  little  dark  substance  (/9).  Water  is  added 
to  the  dark- green  filtrate  si»  long  as  precipitation  ensues,  and  tlu^ 
precipitate  is  washed  in  succession  with  cold  and  hot  water,  the  latter 
being  coloured  yellow.  The  leaf- green  thus  obtained  and  dried,  has 
ah'cady  undergone  change,  since  it  dissolves  only  with  difficulty  in 
alcohol  and  ether,  with  black-gieen  colonr.  It  is,  therefore,  digested 
for  twelve  hours  in  a  weak  solution  of  caustic  jKitash,  aftei'wards 
diluted  with  twice  the  volume  of  water,  and  heated  to  the  boiling- 
])c»int.  The  splendid  grass-gi'een  liquid  is  filtered  from  the  black 
powder  deposited,  and  slightly  supersaturated  with  acetic  acid,  when 
the  leaf-green  is  thrown  down  in  fine  green  flakes,  which  are  collected, 
washed,  and  dried. 

Dark-green,  earthy  mass,  easily  triturable  to  a  grass-green  powder. 
When  heated  to  200°,  it  does  not  fuse,  and  gives  off  merely  a  trace  of 
moisture.  On  treating  this  heated  leaf-green  with  hydrochloric  acid, 
or  caustic  potash,  a  small  cjuantity  of  black  powder  remains  undis- 
solved; the  greater  i>art,  however,  is  still  undecom posed.  —  Leaf- 
grc^n,  submitted  to  dry  distillation,  melts,  puffs  up,  and  gives  off  first 
a  trace  of  moisture,  then  a  c<)lourl(»ss  oil,  together  with  a  red  non- 
crystalline sublimate ;  at  last  a  dark  oil  passes  over,  whilst  a  perfectly 
combustible  charcoal  remains  behind.  The  red  sublimate  dissolves  in 
water,  h^'drochloric  acid,  alcohol,  and  ether.  It  is  not  saponified  by 
caustic  potash,  and  carbonises  wlien  heated,  without  again  subliming. 
Leaf -green  is  decolorised  and  converted  into  a  fatty  mass  by  a  mix- 
ture of  hydrochloric  acid  and  chlorate  of  jXitash.  Nitric  acid  decom- 
jK>ses  it.     Hot  oil  of  vitriol  ttu'us  it  brown,  and  evolves  sulphuvais 
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acid.  An  alcoholic  tiuctiire  of  fresh  leaves  is  bleached  in  a  few 
aoin-s  m  suashiiie.  In  ouc  experiment  leaf-yellow  (xvi.,  515)  seemed 
io  bo  produced. 

•  ?^*j:&'*®''  Js  insoluble  in  water,  even  when  boiling.  Cold  oil  of 
vitnol  dissolves  it  with  magnificent  green  colour ;  the  solution  is  per- 
manent except  when  heated :  it  is  precipitated  by  water.  Ilydro- 
chlonc  acid  of  sp.  gr.  1-14  dissolves  it  with  deep  emerald-green  colour, 
generally  leaving  behind  a  small  quantity  of  pale-yellow  fatty  stib- 
Btance :  the  solution  is  partially  precipitoted  by  water,  and  completely 
precipitated  by  neutrahsation  with  carbonate  of  Ume ;  it  leaves  the  leaf- 
{p:een  as  a  dark-green  pellicle  when  evaporated.  —  Moist  leaf-grccii 
dissolves  m  ammonia  and  carbonate  of  ammonia,  and  m  caustic  pota«li 
and  soda,  with  fine  green  colour,  and  is  precipitated  from  the  solutio:is 

•if^*?^  f!^^  ^"  '*'"^®  ^^^^^  which  appear  emerald-green  by  trans- 
mitted light.  Dned  leaf-green  leaves  a  dark  residue  when  dissolved 
in  caustic  potash.  The  solution  in  ammonia  and  in  the  carbonates  of 
tlie  alkalis  has  a  dmgy  colour.  The  ammoniacal  solution  loses  its  am- 
monia when  evaporated ;  the  solution  in  caustic  potash  or  its  carbonate 
deposits,  when  concentrated,  a  potash-compound  of  leaf-green  soluble 
in  water,  but  msoluble  m  alcohol.  —  Lime-  and  baryta-water  precira- 
tate  ammoniacal  leaf-green  with  pale-green  colour.  Alkaline  leaf-green 
precipitates  solution  of  alum,  with  splendid  green  colour ;  the  alcoholic 
solution  precipitates  neutral  acetate  of  lead  with  grass-green  colour. 

Leaf-green  dissolves  sUghtly  in  cold,  more  freely  in  boiling  acetic 
acid,  and  is  precipitated  from  the  solution  by  water.  It  dissolves  in 
alcohol  with  grMs-green  colour  (the  dried  substance  slowly  with 

„lK!:*^f°.?^°"\?°** "»  ^«^  tl^^"!  down  by  water.  Soluble  in 
ether,  oil  of  turpontme,  aud  fixed  oils  (BerzeUus). 

\^J:«^{h'^'^  ***"^  <Ae  co/our  of  dried  foaw*.  —  Obtained  from  fresh 
kayes  m  the  preparation  of  «.  The  ethereal  solution,  obtamed  as  de- 
Z^Hn!*^*^***^  *°  the  deposit  insoluble  in  alcohol,  and  evaporated ;  and 
S?ort  Am  ^  ?^r  ^"^f^^^^  ^  ether  and  mixed  with  fuming  h^dro- 
added  th^JiSi'"  "^^T'^  ''^  ?P~1"«  g'^^n-  So  much  ethe^  is^tt^n 
^ter  sKni  lZt*^1JP** W.*^^''  °P  ^y  ^^^  bydrochloric  add,  and, 
^ntPH^.  ?  ^  standingfor 24  hours,  the  deep-yellow  solution  is  de- 
S^  Th/irr^^  ethereal  solution  being  rinsed  out  with  a  Uttlo 
and  fiiteSd .  ^hfZ  !f  ""^"^  ^  •H^*  "«  *•»«  «*•»«'  J»«W  in  solution, 
chloSS'anHSl  ^!^T.?  «?  the  filter  is  washed  with  hydrol 
^W^^^L  •  '  J  *¥  **'"'*^  solution  is  mixed  with  water  as  Ion  jr  as  a  nre- 
«bWeaf-S  a  *»'«'' «t««\t°d  saturated  with TaSe^  wh'^'^ 

dification  belSd^niX  fi  ^  w*"^  '^*'^?  leaf-green  of  the  third  mo- 
since  it  ^Ss  oX  if  1 1  *^*  ^"''^  ?°>"r'  P'^^ipitated  by  water, 

fi  leaf^gSis  2  ?  AiJ^      precipitated  by  marble  as  before, 
long-kept  Kb     IM«  ^^  J^"''T^''/?'^-^««°  colour,  like  dry, 
chloric  ffir^  J* '\"l*P'^'P»t»te<i  from  its  solution  in  hydro! 

same  manner^as  ^^^^f^Si^e  ^TT  ***  %'''  "'^  ^*  ^«1»*^««  i"  the 
solvents  and  pi^^JlS  •  Z  ^  !^  '^'^  *"^  generally  also  with 
exhibit  other  «^K  T^l  so^uti^T'T  ^  P'-e'^ipitatesf  however, 
coloiised  by  zinc  TluT -^w-  • ""  *^''"*«  hydrochloric  acid  is  do^ 
»«  grey-ie^*':  £  ^  "*'«■«  "^  noetic  acid,  alcohol,  and  other 
(Ber^i^f^''  '"  *»>•«  fiJins    and  reddish-blue    in    thicker   l.voi4 
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7.  Third  modification  of  leaf -green,  —  Obtained  iii  the  preparation  of 
/9,  as  a  black  residue,  insoluble  in  hydrochloric  acid  of  sp.  ^.  1*14.  It 
18  purified  by  washing  with  water,  dryine,  dissolving  in  boiling  alcohol 
(which  is  effected  with  diflSculty),  and  evaporating  the  dark-green 
solution  over  the  water-bath.  —  It  forms  a  shining  residue,  nearly 
black  by  daylight,  dark-green  by  artificial  light,  llard,  and  easily 
reduced  to  a  dark-green  power.  Attracts  moisture  readily  from  the 
air  and  becomes  pasty.  Dissolves  very  slightly  in  hydrochloric  acid 
with  yellow  colour,  and  is  not  thrown  down  again  by  water.  Insolul)l(,' 
in  cold,  slightly  soluble  in  boiling  acetic  acid,  forming  a  fine  green 
solution,  from  which  it  is  deposited  of  a  green  colour  on  cooling. 
Difficultly  soluble  in  alcohol,  and  very  slightly  soluble  in  ether 
(i3erzelius). 

Leaf-green  prepared  from  poplar  leaves,  accordin<i^  to  the  direct ioim 
of  Bcrzelius,  contains,  at  102^,  bX'l\  p.  c.  C,  4*82  11.,  6*08  N.,  and 
33-76  0.  (Mulder). 

The  dark  blue-green  solution  of  leaf-green  in  oil  of  vitriol,  when 
covered  with  a  layer  of  alcohol,  assmnes  a  dark  indigo-blue  colour, 
which  is  imparted  to  the  alcohol  (Marquai't). 

Verdeil  obtains  his  (ferruginous)  leaf-green  by  exhausting  leaves 
with  boiling  alcohol,  and  mixing  the  tincture  with  hydrate  of  lime, 
whereby  the  fatty  bodies  are  retained  in  solution,  and  the  leaf -green  is 
precipitated.  The  lime  precipitate  is  treated  with  hydrochloric  acid  and 
ethcn*,  which  take  up  the  leaf-green  and  leave  it  behind  on  evaporation. 

When  grass  is  expressed  with  water,  the  liquid  heated  to  boiling, 
and  the  albuminous  leaf-green  which  separates  exhausted  with  alcohol, 
the  tincture  leaves  on  distillation  a  soft  dark-green  jelly.  This  is 
agitated  with  boiling  water ;  the  liquid  is  decanted ;  the  residue  dis- 
solved in  warm  hydrochloric  acid;  and  the  solution,  after  cooling, 
filtered  and  precipitated  with  hot  water.  The  flocks  thus  precipitated, 
form,  when  dried  and  triturated,  a  dark-blue  powder,  containing  on  tho 
average  (after  deducting  0*92  p.  c.  ash  containing  iron)  60*84  p.  c. 
carbon,  6'38  hydrogen,  32*78  oxygen,  and  an  unimportant  trace  of 
nitrogen  (0*037  p.  c).  When  boiled  with  caustic  potash,  it  does  not 
yield  the  decomposition -products  of  quercetin  (Pfaundlcr). 

Euchema  spinosum  Ag.,  a  sea- weed  from  the  East  Indian  Archipelago, 
contains  a  variety  of  leaf-green  which  is  soluble  in  alcohol  and  ether, 
and  insoluble  in  hydrochloric  acid  (Oudeinanns,  N.  Br.  Arch.  87,  292). 
The  leaf- green  of  Cetraria  ishuidica,  the  tallochlor  of  Schnedennaiin  and 
Knop,  behaves  in  a  similar  manner.   (Sec  under  Cetrarie  acid,  C*H^«0»*,  p.  22^. 

—  A  green  colouring  matter  from  infafi>ori»,  whieh,  according  to  M.  Schultz  {Coinpt. 
rend.  34,683)  agrees  with  leaf-grceii,  but,  according  so  Salm-Uor8tmar(Poi//7.  94,  106) 
differs  therefrom,  will  be  described  in  another  pluL'O. 

The  two  following  green  colouring  matters  differ  from  leaf-green. 

Green  colouring  matter  of  Thistle-tops,  Artichokes,  and  undeveloped 
Floicer-buds.  — When  these  parts  of  plants,  while  still  white,  are  boiled 
\vith  water  or  pressed,  colouriess  liquids,  unchangeable  in  the  air,  are 
obtained,  which  turn  green  in  the  air  on  addition  of  a  little  soda  or 
lime-water,  and  in  presence  of  excess  of  alkali  assume  a  yellow  colour. 
From  these  green  solutions,  alum,  neutral  acetate  of  lead,  and  stannic 
oxide   throw  down  fine  dark-green  lakes,  which  arc  not  altered  by 

'  ^  On  decomposing  the  lead-precipitate  with  alcohol  containuig  sul- 
phuric acid,  and  mixing  the  brown  yellow  tincture  with  a  large  quan- 
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tity  of  ether,  the  colouring  matter  is  precipitated.  When  collected, 
washed  with  water,  and  dried,  it  is  yellowish-brown,  infusible  and  non- 
volatile, and  contains  nitrogen  and  traces  of  ash.  —  The  green  colour 
is  insoluble  in  water,  but  soluble  in  oil  of  vitriol  with  fine  red  colour ; 
it  is  not  affected  by  hydrochloric  or  acetic  acid.  The  easily  formed 
solution  in  caustic  alkalis  and  their  carbonates  is  of  a  fine  green  colour, 
and  is  precipitated  by  acids.  It  is  decolorised  by  liquids  in  a  state  of 
fermentation,  and  regains  its  colom*  on  exposure  to  the  air.  —  The 
c  )lour  is  slightly  soluble  in  alcohol.  It  dyes  prepared  cotton-wool 
(Verdeil,  CompL  rend.  47,  442  ;  J.pr.  Vhem.  77, 461). 

Colouring  matter  of  Monotropa  Hj/popttt/s.  —  Appears  to  be  formed 
by  the  action  of  the  air  on  some  colourless  substance  contained  in  the 
plant,  the  cut  surfaces  of  the  plant  assuming  a  violet  colour  only  on 
exposure. 

An  aqueous  decoction  of  the  fresh  plant  deposits,  on  standing,  a 
dark  blue-green  powder  consisting  of  microscopic,  round,  black  granules. 
—  The  same  powder  is  obtained  by  digesting  the  plant,  without  access 
of  air,  in  alcohol  previously  freed  from  air  by  boiling,  and  distilling  the 
tincture  to  remove  the  greater  part  of  the  alcohol,  when  a  small  quan- 
tity of  black  granules  is  deposited.  —  This  substance  appears  to  contain 
nitrogen.  —  When  heated  it  evolves  an  odour  of  cloves,  then  gives  off 
vapours  having  the  smell  of  tobacco,  together  with  oily  drops,  and 
leaves  charcoal.  —  It  dissolves  gradually  in  boiling  water  vrith  brown 
colour :  the  solution  has  an  acid  reaction,  and  is  precipitated  green  by 
acetate  of  iron,  dirty-yellow  by  mercurous  nitrate,  and  yellow  by 
neutral  acetate  of  lead  ;  tincture  of  iodine  colours  it  a  transient  cheny- 
red.  —  It  dissolves  in  oil  of  vitriol  without  assuming  a  dark  colour,  and 
is  thrown  down  from  the  solution  by  water.  Hydrochloric  acid  dissolves 
it  with  emerald-green  colour ;  the  solution  is  not  precipitated  by  water. 
Oold  nitric  acid  dissolves  it  with  greenish  coloiu".  —  It  dissolves  easily 
in  aqueous  ammonia  and  alkalis  with  black  colour,  and  is  precipitated 
from  the  solutions  by  acids  in  cherry-red  fiocks-  —  Insoluble  in  alcohol 
and  ether  (Reinsch,  Jahrb.  pr.  Fharm.  2b j  193), 
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Betene. 

B.  Trommsdorff.     Ann,  Pharm.  21,  126. 

E.  Kraus.     Fogg,  48,  141 ;  -47m.  Fharm.  28,  345. 

Stkenstrup  (and  Forohhahmer).     Ann.  Fharm.  41,  89;  J.pr.  Chem. 

20,  459. 
Kkauss      Ann.  Fharm.  106,  391 ;  J.pr.  Chem.  82,  331. 
Fkhung.     Afin.  Fharm.  106,  388;  abstr.  J.  pr.  Chem.  74,  507;  Chem. 

Centr.  1858,  543  ;  Kopp^s  Jahresber,  1858,  439, 
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Fritzschb.  Petet>b.  Acad.  Bull.  17,  (;8 ;  J.  pr.  Chem,  75,  281  ;  abatr. 
AtouPharm,  109,  250;  CompL  reml.  47,  723;  /.V/;.  Chim.  pure  1, 
i?64;  Kopps  Jahrtsb.  1858,  440.  — A\  Ptteri<b.  Acad.  BidL  3,  88; 
J.  pr,  Chem.  82,  321  ;  abstr.  Ckem.  Centr.  18GJ,  197  ;  A^oyw'^  Jahresb, 
1860,  475. 

Discovered  by  Fikenteclier  (Benefit  iilet'  die  Vers,  ileutst-her  Natuff.  zu  Prap^ 
1837)  and  Trommsdorfl* :  described  by  Krnus  as  Scheereri/y  and  by  Steenstrup  as 
Phflloretin.  A  hydrocarbon  obtained  by  Knans«,  as  a  product  of' the  distillation 
of  resin,  was  recognised  by  Fritzsche  as  identical  with  the  aboTC  substances.  Prin- 
cipally investigated  by  Fritzfiche. 

Occurrence.  In  fossil  piiie-trunks,  in  deposits  of  peat  and  lignite; 
in  a  peat-bed  on  the  Fichtelberg  (Fikentsclier,  Trommsdoi-ff) ;  in  a 
lignite  deposit  near  Utznacb,  Canton  St.  Gull  (Ktinlein,  Krans) ;  in 
Danish  peat-bogs  (Steenstrup).  It  fonns  a  thin  covering  of  small, 
fatty,  shining  scales,  soft  to  the  touch,  and  is  also  diffused  through 
the  wood.  On  the  Fichtelberg  and  near  Utznach  it  is  fomid  associated 
with  Ficlitelite.  —  A  resin,  melting  at  108°,  obtained  byllerz(.V. 
Repert.  10,  50(»)  in  very  small  quantity  from  the  lignite  of  the  llohen- 
peissenberg  in  Southern  Bavaria,  may  |X)SBibly  be  retene. 

Formation.  In  the  dry  distillation  of  pine-wood  rich  in  resin,  it 
passes  over  with  the  tarry  Uquors,  and  separates  therefrom  in  sciilcs 
having  the  appearance  of  paraffin  (Knauss).  By  submitting  colophony 
to  dry  distillation  and  passing  the  vapour  through  a  red-hot  tube, 
Fritzsclie  obtained  several  hydrocarbons  forming  compounds  with 
picric  acid,  amongst  them  probably  retene  :  metanapthalin,  which  is 
obtained  in  a  similar  maimer,  is  perhaps  impure  I'ctene  (Fritzsche). 

Preparation.  From  FosMl  Wood.  The  conun  united  wood  is  exhausted 
by  boiling  with  alcohol ;  the  greater  part  of  the  alcohol  is  then  dis- 
tilled off ;  and  the  remainder  of  the  decOction  is  evaporated  to  diyness 
and  treated  with  sulphide  of  carbon,  which  dissolves  retene  and  other 
substances,  leaving  a  red-brown  acid  resin.  The  sulphide  of  carbon 
is  removed  by  distillation,  and  the  residue  dissolved,  together  with 
picric  acid,  in  benzene,  when,  on  cooling,  a  ccmijx^und  of  retene  with 
picric  acid  and  benzene  sejjarates  out  in  yellow  needles.  These  are 
pressed  and  recrystallised  from  alcohol,  with  addition  of  excess  of 
picric  acid,  and  the  compound  of  retene  and  picric  acid  is  decomposed 
in  a  manner  similar  to  that  described  at  page  165,  vol  xvi :  the  sepa- 
rated retene  is  recrystallised  from  alcohol  (>  ritzsche).  Kraus  boils  the 
wood  in  alcohol  and  purifies  the  retene  which  separates  by  ^crystallisation.  When 
the  crystals  obtained  from  the  wood-reinains  in  Danish  peat-bogs  are  dissolved  in 
boiling  alcohol,  tekoretin  crystallises  out  first,  and  afterwards  retene  (Steenstrup). 

Properties.  Soft,  shining  laminae,  resembling  boracic  acid,  unctuous 
to  the  touch  (Trommsdorff).  Nacreous,  less  loose  than  napthalin 
(Fehling).  Melts  at  875°  (Steenstnip),  at  98—99°  (FehUng),  at 
107-5°  (Trommsdorff)?  at  114°  (Kraus).  Fused  retene  solidifies  at  90°, 
the  temperature  rising  to  96°  (Fritzsche).  Solidifies,  on  cooling,  to  a 
white,  very  brittle  mass.  Evaporates  gradually  in  the  air  and  over 
the  water-bath  ;  on  melting  it  gives  off  white  clouds,  which  condense 
to  a  woolly  sublimate  (Kraus).  Volatilises  slightly  with  water-vapour. 
Boils  at  a  temperature  about  the  boiUng  point  of  mercury,  and  distils 
almost  unchanged,   the  distillate  becoming  brown  and  the  residue 
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carbonising  only  towards* the  end  of  the  distillation  (Fritzsche,  Fehling). 
See  below.  —  Inodorous,  tasteless.  Sp.  gr.  after  fusing  and  solidifying, 
0*88  (Trommsdorff)  :  according  to  P'chling,  it  sinks  in  cold,  but  floats 
on  boiling  water. 


Fritzsche. 

II.  Tromms-   Kraus. 

Steeu- 

Fehling.                       mea». 

dorff. 

strup. 

wean.       earlier.      later. 

36  C... 

.  216  .. 

..  92  31  ....  9091  ....  91-36  .... 

9018 

...  91-68  ....  9219  ....  92-41 

18  n.. 

.    18  .. 

..    7-69  ....     7-56  ....    7-42  .... 

9  2t 

....    8  36  ....     7-60  ....    7-78 

C^HW...  234  ....10000  ....  9847  ....  9878  ....  99*42  ...  lOOOl  ....  9979  ...  100-19 
Polymeric  with  benzene  (TrommsdorflT,  Kraus). 

Decompositions.  1.  Fused  retene  gives  off,  at  160°,  a  number  of 
small  bubbles,  boils  at  200°,  turning  brown,  and  yields  first  a  colour- 
less (but  altered),  then  a  brown  distillate,  and  at  last  a  black  tar, 
charcoal  being  left  behind.  The  distillate  melts  with  the  warmth  of 
the  hand,  and  does  not  afterwards  solidify  when  left  at  rest,  but  if 
shaken,  it  partially  solidifies  in  lamime.  By  repeated  distillation  it  is 
obtained  quite  fluid,  and  no  longer  yields  retene  when  dissolved  hi 
alcohol.  The  ciystals  of  the  distiUate,  freed  from  retene,  contain 
8.5-91  p.  c.  C,  10-84  11. ;  the  oil  contains  86-18  p.  c.  C,  and  11-2  H., 
the  two  arc  therefore  isomeric  (Kraus).  Tliis  retene  probably  contained 
fichtelito  (Kr.).  See  above.  — 2.  Retene  burns  with  a  bright  smoky  flame 
(Trommsdorff,  Kraus).  —  3.  Nitric  acid  converts  retene  into  a  resin 
(Fritzsche) ;     more     dilute     acid    also    forms    crystalhne     products 

(Fehling).  Trommsdorflrs  retene  is  not  attacked  bj  fuming  nitric  add;  that  of 
Kraus  is  dissolved,  and  is  thrown  down  from  the  solution  bj  water  white  and 
crystalline.  —  4.  Retene  forms  coloured  resins  by  treatment  with  chromic 
acid  (Fehling),  and  with  hydrochloric  acid  and  chlorate  of  potash 
(Fritzsche).  —  5.  By  prolonged  contact  with  oil  of  vitriol^  retene  is 
dissolved,  evolving  an  odour  of  sulphurous  acid,  and  forms  retene- 
fcisulpholic  acid,  which  ci-ystallises  out  in  combination  with  sulphuric 
acid  on  standing.  Retene  heated  with  oil  of  vitriol  yields  sul{)ho- 
retene  (Fritzsche). 

Knauss  added  retene  to  a  mixture  of  fuming  and  ordinary  oil  of  vitriol,  wormed 
Ihc  mixture  to  promote  solution,  and  saturated  the  liquid,  after  dilution,  with 
carbonate  of  lead.  In  this  way  he  obtained,  on  one  occasion,  a  lead-salt,  which 
solidified  to  a  jelly  on  cooling  the  conL*entrated  solution,  and  contained,  alter  pressing 
and  drjing  at  100%  2692  p.  c.  C,  230  H.,  and  42*82  PbO.  Another  time,  on  super- 
saturating oil  of  vitriol  with  reteno  and  .diluting  the  solution,  unchanged  retene 
separated,  together  with  a  white  powder ;  the  Uqiiid  when  saturated  with  carbonate 
of  lead,  yielded,  besides  the  above  sidt,  retene-bisulpholate  of  lead,  and  white  floclts  of 
a  third  lead-salt,  soluble  only  in  boiling  water,  and  containing  46*80  p.  c.  C,  4*47  II., 
and  29  82  PbO. 

6.  Retene  is  not  acted  \\\^n  by  potassium  (Trommsdorff,  Steenstiiip), 
or  by  caustic  potash,  or  lime  (FehUng),  even  when  distilled  therewith. 

Retene  is  insoluble  in  water.  —  It  dissolves  with  difficulty  in  cold, 
and  much  more  readily  in  boilmg,  alcohol.  One  part  of  retene  dissolves  in 
28*6  pts.  of  boiling  alcohol  of  91  p^c.  (Trommsdorff),  in  40  pts.  of  75  p.  c. ;  on  cool- 
ing 1/ 800th  remains  in  solution  (Fritzsche). —  Easily  soluble  in  warm  ether ^ 
and  in  volatile  undjired  oils. 

Retene  with  Picric  acid.  Retene  is  dissolved  together  with  three 
parts  of  picric  acid  in  hot  alcohol  or  ether,  and  the  crystals  arc  col- 
lected and  prosFcd.  —  Woolly,  delicate,  orange-yellow  needles,  darker 
after  fusion.  Melts,  when  heated,  to  an  orange-red  liquid,  which 
solidifies  at  125°.  — Washing  with  alcohol  decomposes  it ;  alcohol  of 
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7a  p.  c.  dissolves  picric  acid  and  leaves  reteue  behind ;  alcohol  of  90  p.  c. 
dissolves  a  portion  of  the  compound  as  a  whole,  and  in  the  remainder 
crystals  of  retene  are  deposited  (Fritzsche). 

Fritzwcho.  mean, 

earlier.  later. 

48  C   288     ....       62-20    ....     62*67     62-40 

3  N  i2     ....         907     .... 

21  11  21     ....         4oi     ....       4-55     473 

1^  O  112     ....       2411i     .... 

C»H« C»2U5.VO=  ....  463     ....     1X)00 

Contains  5138  p.c.  retene  nmX  4S  62  p.c.  picrie  aeid  (Fritzsc-lie).     (Calc.  50  51 
p.  c.  retene,  41)- IG  picric  aeid). 

liefcne  irith  Picric  arid  and  B:it:c.}e.  —  When  a  mixture  (»f  rctiMio 
and  picric  acid  is  dissolved  in  henzenc,  there  8ej)arate  on  co'jUii;^ 
needles  containing  13*90  to  U-47  p.  r.  bcnz(»ne  ;  they  lieoome  opu'jue 
in  the  air,  and  lose  the  whole  of  tlu.'  benzene  (Fri(/..s("he). 

Fritz -('lift. 

C»H»'»  2.'U     43-2.>     43  75 

C'«H«    7S     14-42     li-47 

C'-U3XH)=   229     42-33     4235 


C»H»C'-II«,C'-U^»0*....     541     10000    100-57 

Conjuyattd  Compounds  of  Retene, 

Sulphoretene. 

C«'ll*>SH?  =  C'*n«2SO',2I10. 
Fkitzschk.     J.pr.  Chem.  82,  339. 

On  diluting  the  solution  of  retene  m  oil  of  vitriol  with  an  equal 
volume  of  water,  filtering  the  liquid  from  the  crystals  of  a  hydrated 
compound  of  retene-bisulpholic  acid  and  sulphuric  acid  which  form  on 
cooling,  and  boiling  the  mother-liquor  with  more  retene,  Fritzsche 
found  that  the  retene  floated  unattacked  on  the  surface  of  the  liquid  ; 
he  therefore  added  giadually  twice  the  volume  of  oil  of  vitriol  and 
heated  the  mixture  to  170°  or  180°,  till  the  retene  disappeared.  The 
black-green  liquid,  after  cooling,  was  decanted  from  the  tar  simultane- 
ously produced,  diluted  with  water,  filtered,  and  neutralised  with 
ammonia,  whereby  sulphoretene  was  precipitated.  The  precipitate 
was  washed,  dried,  freed  from  admixed  letcne  by  treatment  with  ether, 
and  crystallised  from  boiling  water  or  alcohol. 

Proper-ties,  Deposited  from  water  in  thin  lamina.^  and  from  alcohol 
as  a  light  sandy  |X)wder  or  in  crusts.  Melts  only  at  the  point  of 
decomposition. 

Fritzsche. 

30  C  216    65-03     65-23 

20  11 20     6  02     6  08 

2S 32     9-67     9-71 

8  0 64    19-28     18-95 

C«H'',S5ir-0' ....     332    10000     10000 
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Decompositions.  ^Vhen  heated  it  blackeiiH'and  yields  a  solid  dietillatc 
wiiich  is  easily  sohible  in  ether  and  combines  with  picric  acid,  like 
retene.  On  dig-estion  with  oil  of  vitriol^  it  reddens,  turns  semi-fluid, 
and  dissolves  with  red  colour.  Water,  gradually  taken  up  by  the 
solution,  precipitates  flocks  ;  added  in  larger  quantity,  it  forms  a  clear 
Holutirm  which  deposits  a  large  quantity  of  needles  on  cooling.  The 
solution  is  no  longer  precipitated  by  ammonia,  but  forms  therewith 
diflBcultly  soluble  granules,  probably  of  retene-bisulpholate  of  ammonia. 

Combinations.  Sulphoretene  is  wetted  with  diflBculty  by  cold 
tcatei'  and  dissolves  but  slightly.  Boiling  water  dissolves  it  abundantly 
but  slowly. 

Dissolves  abundantly  in  hot  dilute  mineral  aciib,  and  is  deposited 
from  the  solution,  on  cooling,  in  flocks  or  in  the  form  of  a  jelly,  or, 
when  ammonia  is  added  to  the  hot  solution,  in  lamina. 

With  ILfdrochloric  acid.  —  Obtained  by  boiling  sulnhoretene  "with 
eoneeiitrated  hydrochloric  acid.  It  is  deposited  from  tiie  hot  liquid  as 
u  heavy  oil,  forming,  on  cooling,  a  crystalline  solid  which  is  immediately 
decomposed  by  water. 

With  Cralic  acid. — AVhen  aqueous  oxalic  acid  is  boiled  with  an 
excess  of  sulphoretene,  the  filtrate  first  deposits  unchanged  retene, 
and,  on  further  cooHng  and  standing,  a  white  granulated  iMjwder,  which 
seems  not  to  be  decomposed  by  water. 

With  Picric  acid.  —  The  solution  of  sulphoretene  in  hot  aqueous 
picric  acid  solidifies,  on  cooling,  to  a  jelly,  which  dries  up  to  a  dark 
orange-yellow,  paper-like  mass,  and  crystallises  from  alcohol  in  yellow 
needles  very  difficultly  soluble  in  benzene. 

Sulphoretene  dissolves  freely  in  boiling  aqueous  ammonia,  crystal- 
lising therefrom  on  cooling.  It  dissolves  slightly  in  solution  of  camtic 
potash. 

Soluble  in  cold,  and  much  more  freely  in  boiling  alcohol.  Nearly 
insoluble  in  bisulphide  of  carbon,  ether ^  and  benzene. 


Retene-bisulpholic  Acid. 

c«»ii"s*o"  =  (;«H",tso*. 

FuiTZsciiE.     ./.  pr.  Chem.  82,  330. 
Kn\uss.     «/.  pr.  Chem.  82,  334. 

Hetendimlfo ,&ure.     DUulforeieiuciuie  (»ce  p.  10). 

Preparation.  Retene  is  added  to  oil  of  vitriol  slightly  diluted  with 
water,  and  the  solution  is  allowed  to  stand  till  it  crystallises  in  a  solid 
mass  ;  it  is  then  diluted  with  water,  neutralised  with  baryta  and  car- 
bonate of  barjia,  filtered  from  the  precipitated  sulphate,*  and  concen- 
trated to  crystallisation.  The  retene- bihulpholic  acid  is  liberated  from 
the  baryta-salt  by  sulphuric  acid  (Fritzsche). 

The  aqueous  solution,  when  evaporated,  yields  a  synip  which  solidi- 
fies, on  cooUng,  to  a  tough,  waxy  mass  of  confused  needles.  The 
alcoholic  solution  vields  larger  needles  (Fritzsche). 


HBLENENE*  1.1 

When  subjected  to  drtf  distillation  it  puffs  up,  evolves  sulphurous 

Acid,  and  yields  a  distillate  which  solidities  on  cooling,  and  resembles 

the  baryta-salt  (Fritzsche). 

Tlie  acid  dissolves  in  icater.  The  Bolution  of  retene in  oU  of  vitriol  depositd, 
on  abflorptiou  of  water,  oily  drops  which  dissolro  in  a  larger  qi'autity  of  water 
(Fritzsche). 

A  solution  of  retene  in  moderately  dilute  oil  of  vitriol  forms,  on 
standing',  crystals  of  a  compound  of  retene-bisulpholic  acid  with  sulphuric 
acid^  which  convert  the  saturated  solution  into  a  pulpy  mass.  From 
100  parts  of  retene,  280  parts  of  these  crystals  (containing  58*1 3  p.  c. 
free  sulphuric  acid)  are  obtained.  They  may  therefore  bo  regarded  as 
a  ompound  of  1  at.  of  retene-bisulpholic  acid  with  10  at.  of  oil  oi' 
vitriol.  Tlu\y  dissolve  easily  in  water,  and  are  apparently  dei)ositi'il 
therefrom  in  Iiydrated  crystals  (Fritzsche). 

Retene-hisulpholate  of  Baryta.  —  Preparation,  nbore.  Dt»licate,  colourl  'ss 
needles,  giving  off  14*4:6  p.  c.  water  at  175°  (10  at.  =  14'o3  p.  e.  IIO), 
and  absorbing  it  again  on  exposure  to  moist  air.  —  Submitted  to  iXvy 
distillation  it  yields  a  liquid  distillate,  which  solidifies  on  cooling,  and 
combines  with  picric  acid  to  form  yellow  needles  (Fritzsche). 

Dri€<f.  Fritzjk'hc. 

.30  C   21(5  40-81  40-78 

1611  16  302  3-07 

2Ba 137  25-90  25-85 

4  8 64  1214  1216 

12  O   96  18-13  1814 


C"H"Ba2,4S(:)3 529     10000    10000 

Retene-buiulpholate  of  Lead.  — See  p.  10.  Dissolves  slightly  in  coM, 
and  freely  in  l)oiling  water,  separating  therefrom  on  cooiiiig  in  whitr 
flocks  (Knauss). 

Knausfl. 

36  C   216    3600    85-93 

16 II  16    2-67    317 

4S    64    10-67 

10  O    80    18-33 

2PbO  224    37-33    37-43 

C«H«Pb»,4S0" 600    10000 

The  acid  dissolves  easily  in  a/co/?o/ (Fritzsche). 


Primary  Nucleus  C*^H". 

Helenene. 

GERHAnDT.      Ann,   Chim.   Phys.  7'2^   181.  —  N.  Ann,   Chim,  Phya,   12, 
190. 

When  helenin  is  distilled  with  anhydrous  phosphoric  acid,  a  light 
oil  passes  over,  with  evolution  of  carbonic  oxide,  and  a  black  viscun.s 
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residue  remains  behind.  The  distillate  is  tn^ated  repeatedly  with  f  umbg 
Kulphuric  acid  to  remove  iinchanfi:ed  helenin,  precipitated  with  water, 
dried,  and  rectified. 

Properties.    Yellow  or  colourless  oil,  lighter  than  water.     Boils  at 
285^  to  205°  {Traiti',  4,  298).*   Odour  faint,  resembling  that  of  acetone. 


36  0  

24  n 

...  216    ... 

>••        ^w        .... 

|...a            V\f          ..a 

10     ... 

Gkrharrlt. 
mean, 

89-33 

10-22 

88  0 

26  II 

..  228     ... 
..     26     ... 

89-76 

10-24 

v^       ^  ^      ••••) 

■••    IMAJ      ... 

100     ... 

99-55 

C^H^.... 

..  254     ... 

100-00 

Gcrhardt  hesitates  between  these  two  formula*. 

Ilelencne  bums  with  a  Bmoky  flame.  —  In  nitric  acid  it  turns  red, 
then  green,  and  is  precipitated  by  water  apparently  unaltered ;  when 
heated  it  is  converted  into  a  resin.  Cold  fuming  otV  of  vitriol  is  without 
action  on  helcnene ;  the  hot  liquid  carbonises  it :  if  the  mixture  be 
gently  heated,  the  whole  dissolves  completely  with  brown-red  colour, 
and  on  diluting  the  solution  with  water,  neutralising  with  carbonate  of 
baryta,  and  evaporating  the  filtrate,  helenene-wlphate  of  baryta  (con- 
taining, at  100%  5-9  p.  c  H.,  and  17-76  BaO)  is  obtained.  The  salt  is 
bitter,  easil}'  soluble  in  water,  and  non-crystalline. 


Carotin. 

C»'H*H)»  =  C»H^O'? 

Wackenrodeh.     Mag,  Pharm,  33,  148 ;  abstr.  BerzeL  Jahresber,  12, 

277. 
Zeise.     J.  pr.  Chem,  40,  297  ;  Ann.  Pharm.  02,  380. 
Aug.  Hcsemann.     Dissert,  iiber  Carotin  und  Ilydrocarotin,  Gott.  1860  ; 

Ann,  Pharm.  117,  200;  abstr.  Chem,  Centr,'  1861,  343  ;  Bep.  Chirn. 

jnire  3,  407;  Kopp's  Jahresb,  18C1,  754. 

Discovered  by  Wackenroder  in  1832,  Tauquelin  (Ann.  Chim.  Phy*.  41,  48) 
naving  previously  described  a  resinous  red-yellow  colouring  matter  obtained  from 
tarrols.     Especially  investigated  by  Uuscnmtin. 

Occvn^ence,     In  the  roots  of  the  cultivated  Daucm  Carofa, 

Preparation.  Rasped  carrots  are  subjected  to  pressure,  and  the 
press-cake  is  repeatedly  agitated  with  water  and  again  pressed  ;  the 
united  liauids  are  precipitated  by  dilute  sulphuric  acid,  with  addition 
of  a  little  tincture  of  galls,  and  the  precipitate  of  carotin,  hydix)- 
carotin,  and  other  substances  (principally  vegetable  albumin)  is  pressed 
and  boiled,  in  its  half-dry  state,  six  or  seven  times  with  6  or  C 
times  its  volume  of  alcohol  of  80  p.  c,  which  takes  up  hydrocarotin 
and  mannite.  It  is  then  dried  and  exhausted  by  boiling  six  or  eight 
times  in  bisulphide  of  carbon ;  the  greater  part  of  the  bisulphide  is 
distilled  off ;  and  the  residue  is  mixed  with  an  equal  volume  of  alcohol 
and  left  at  rest,  when  the  carotin  crystallises.     It  is  washed  witli 
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bt)iIiQg  alcohol  of  80  p.  c,  and  at  last  with  boilhig  absolute  alcohol  till 
the  washiugs  have  only  a  slight  yellow  colour  (Husemaun).  Zeise 
boils  the  precipitate  produced  by  sulphuric  acid  in  diluted  carrot-juice, 
after  washing,  with  concentrated  solution  of  caustic  potash,  and  washes 
it  with  dilute  sulphuric  acid  and  with  weak  and  strong  alcohol,  in 
succession,  to  dissolve  fat,  vegetable  albumin,  and  other  substances : 
the  carotin  remaining  behind  is  crystallised  from  bisulphide  of  carbon 
with  the  help  of  absolute  alcohol.  —  Wackenroder  obtains  carotin  by 
exhausting  with  ether  either  the  sliced  roots  washed  and  dried,  or  the 
coagulum  fonned  by  heating  the  expressed  juice.  The  residue  left  on 
evaporating  the  etnereal  solution  is  shaken  either  with  cold  strong 
alcohol,  or  repeatedly  witli  ammonia,  to  remove  fatty  matter;  it  is  then 
again  dissolved  iii  etlior,  and,  after  addition  of  alcohol,  left  to 
crvfitallisc. 

Piopaile.^.  Carotin  forms  red  cubes,  or  octaluidral  crystals,  some- 
times exhibitiii;;'  a  goMen  or  satiny  lustre.  At  100°  it  assumes  a 
splendid  red  colour,  resembling  that  of  copper  reduced  by  hydrogen 
(Ilusemann,  Zeise).  Melts  at  168*^  (Zeise),  167*8°  (Husemann),  to  a 
thick  dark- red  liquid,  which  solidifies  in  an  amorphous  condition  on 
cooling.  See  below.  Inodorous,  tasteless,  neutral  (Wackenroder);  ac- 
cording to  Zeise,  the  odour  is  faint  and  agreeable ;  according  to  Iluse- 
mann, powerful,  especially  on  warming,  hke  that  of  orris  root.  Heavier 
than  water. 

Husemann. 


36  C   

24  H  

216     ... 

24     ... 

84-37     ... 

....      9-87     ... 
6-26     ... 

mean. 

8406 

9-78 

2  0  

16     ... 

616 

C*^IP'0* 

250     ... 

10000     ... 

10000 

Zeise  proposed  tlie  formula  C*H*. 

Decompositions,  1.  In  diffused  lights  and  more  quickly  in  sunshine, 
it  becomes  paler  and  colourless  from  without  inwards,  so  that  on  ex- 
posure for  three  weeks  the  red  colour  disappears  completely.  The 
resulting  colourless  product  is  difficultly  soluble  in  bisulphide  of  carbon 
and  benzene,  easily  soluble  in  alcohol  and  ether,  and  non-crystallisable ; 
it  turns  red  again  when  heated  (Ilusemann).  This  change,  supposed  bv 
Warkcnpoder  to  be  caused  by  an  admixture  of  fat  turning  rancid,  is  suffered  also  by 
pure  carotin  (Husemann) — 2.  Carotin  dried  at  90  ,  when  subjected  to  a 
gradually  incres^sing  temperature,  loses  at  150^,  10  p.  c.  in  weight,  and 
l)ecomes  inodorous  and  discoloured  :  when  thus  altered,  or  when  f  usod, 
it  behaves  towards  solvents  in  the  same  manner  as  bleached  carotin 
(Ilusemann,  Zeise).  Carotin,  heated  above  its  melting-point,  forms  a 
limpid  liquid  ;  after  being  heated  to  250°  it  is  soft  and  yeUowifih-i^od 
on  cooling;  at  a  higher  temperature  (287'',  Zeiso)  it  carbonises,  with 
empyreumatic  odour,  giviner  off  a  httle  gas  and  a  colourless  oil  (Iluse- 
mann, Zeise).  —  3.  When  heated  in  the  air,  carotin  takes  fire  and  hums 
without  leaving  a  residue  (Zeise). 

4.  Dry  chlorine  converts  carotin  into  quadrichlorcarotin.     Bromine 

and  iodine  also  form  substitution- products  (Husemann) 5.   Carotin  dissolves 

in  co\(i  fuming  nitric  acid  with  yellow-red  colour,  and  is  precipitated  by 
wat(»r  as  lc»nio]i-vollo\v  nitrocarotin,  which  is  insoluble  hi  bisulphuio  of 
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carbon,  and  difficultly  Boluble  in  etlier  and  absolute  alcohol. —  6  OU 
of  vitriol  dissolves  carotin,  forming'  a  fine  purple-blue  solution,  from 
which  water  precipitat^js  amorphous  carotin  in  dark-green  Hocks. 
Carotin  which  has  been  altered  by  heat  or  exposure  to  air  dissolves  in 
oil  of  vitriol  with  brown  colour.  -  -  7.  Dry  sulphurous  acid  colours  carotin 
deep  indigo-blue  without  producing  further  change.  Blue  carotin 
turns  red  again  at  125^  or  when  warmed  with  caustic  potash ;  it  does 
not  contain  sulphurous  acid.  Aqueous  sulphurous  acid  slowly  colonics 
carotin  cofFce-brown  ;  caustic  potash  restores  the  red  colour.  —  8.  Caro- 
tin is  rendered  unciystallisable  by  boiUng  with  alcoholic  jmtash.  —  It  is 
not  decomposed  by  nascent  hydrogen,  nor  by  hydrosulphuric  acid, 
alcoholic  hydrosulphate  of  ammonia,  dry  hydroc;hloric  acid,  dilute 
mineral  acids,  or  aqueous  alkalis  (IIuKemann). 

Combinations,  ]Vith  Water/  Solutions  of  carotin  in  imperfectly 
dehydrated  bisulphide  of  carbon  or  benzene  deposit  a  white  efflorescent 
body,  which  splits  up,  on  the  slightest  warmth,  into  water  and  carotin, 
part  of  the  carotin  becoming  sulphur-yellow  and  amorphous.  More 
permanent  crystals,  perhaps  of  a  second  hydrate,  are  obtained,  together 
with  carotin,  from  the  bisulphide  solution  to  which  absolute  alcohol  has 
been  added :  they  form  thin  colourless  laminte,  a  solution  of  which  in 
benzene  deposits  distinct  six-sided  prisms  (Husemann). 

Carotin  is  insoluble  in  water  and  in  aqueous  alkalis  and  acetic  ami 
(Wackenroder).  Its  alcoholic  solution  is  not  precipitated  by  metallic 
salts,  but  is  coToured  darker  and  greenish  by  sesquichloride  of  iron 
(Husemann). 

Carotin  is  easily  soluble  in  bisulphide  of  carbon.  It  is  scarcely  soluble 
in  boiling  dilute  or  absolute  alcohol^  but  more  freely  so  in  presence  of 
hydrocarotin  or  fat  oils.  Amorphous  carotin  is  soluble  in  alcohol. 
Difficultly  soluble  in  ether  and  chloroform^  and  easily  soluble  in  benzene 
and  ixi  fixed  and  volatile  oils. 


Chhrine-nucleus  C«»Cl*n^ 

Quadrichlorcarotin. 

c>h:i*h»o«  =  c^i*ji»,o»? 

Hdsemann.     Diessertation  uber  Carotin,  <Je.     66 tt.  1860. 

Carotin  exposed  for  some  time  to  the  action  of  dry  chlorine,  takes  up 
about  55'86  p.  &  of  its  weight  (4  at.  CI  =  54  p.  r.),  and  becomes  whitish- 
yellow  and  almost  completely  soluble  hi  alcohol  From  the  alcoholic  solu- 
tion water  precipitates  quadrichlorcarotin  as  a  white  powder  containing 
37*06  p.  c.  chlorine  (calc.  «  3604  CI).  It  turns  dark- red  and  soft  at  100°, 
and  melts  at  120*^.  Easily  soluble  in  bisulphide  of  carbon,  ether, 
and  benzene. 
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Primary  NucleoBQ^n^l  Oxygen-nucleus  C*^TV^. 

Alkanet-red. 

PfiLLETiKR.     J.  Phye.  79,  278 ;  Bull,  Pharm.  6,  445.  — Ann,  Chim.  Phys. 

51,  191;  Schw.  67,  87;  Ann.  Pharm.  6,  27. 
John.     Cfiem.  Schriften  4,  81. 
BoLLEY  &  vVydleb.     Ann.  Pharm.  62,  141. 

.^icMitf  anchtuique  (Pelletier).  PMiuJaMraMJUx  (John).  u!iiicAif#iV  —  Preiiter^t 
sUtements  were  contradicted  bj  BoUey  (An».  Pharm.  62,  133).  —  The  oolooring 
matter  of  the  roots  of  Amfktua  iinetaria  (SaiMuck  viii,  Phytoekem.  68). 

Preparation.  1.  The  chopped  roots  are  exhausted  in  a  percolator 
with  cold  water,  which  takes  up  a  brown  substance ;  they  are  then 
dried  and  exhausted  with  alcohol.  The  alcoholic  extract,  after  addi- 
tion of  a  few  drops  of  hydrochloric  acid,  to  prevent  the  conversion  of 
the  red  into  alkanet-green,  is  first  distilled  and  then  evaporated  over 
a  water-bath,  till  a  thick  opaque  liquid  remains,  from  which  the  greater 
part  of  the  colour  is  already  deposited;  the  liquid  is  shaken  with 
ether,  which  assumes  a  dark-red  colour,  and  witn  water ;  and  after 
removing  the  aqueous  layer,  the  ethereal  solution  is  repeatedly  shaken 
with  fresh  water,  until  it  is  reduced  in  bulk  and  becomes  syrupy.  On 
evaporation  the  alkanet-red  is  left  behind  (BoUey  &  Wydler). — 
2.  Coarsely  powdered  alkanet  roots  are  exhausted  with  bisulphide  of 
carbon ;  the  extract  is  freed  from  the  bisulphide,  partly  by  distillation 
and  completely  by  evaporation  over  a  water-bath;  the  residue  is 
treated  with  cold  water  containing  2  p.  c.  of  caustic  soda ;  and  the  fine 
indigo-blue  solution  is  filtered  and  precipitated  with  a  slight  excess  of 
hydrochloric  acid,  which  throws  down  the  alkanet-red  as  a  red-brown 
precipitate.  This  is  washed  with  water,  collected,  pressed,  and  dried. 
The  mass  thus  obtained  forms  a  purple-red  powder  when  triturated, 
and  colours  fat  very  deeply  (Lepage,  Polyt.  Centr.  1859,  751 ;  Chem. 
Centr,  1859,  897). — Pelletier  either  exhausts  the  roots  with  boiling 
alcohol  and  evaporates,  and  dissolves  the  residue  in  ether,  or  exhausts 
the  root  with  ether  and  evaporates  the  extract 

Properties.  Dark  red-brown,  resinous,  brittle  mass,  slightly  heavier 
than  water,  melting  below  60®  without  decomposition.  When 
cautiously  heated,  it  volatilises  in  violet-red  vapours  resembling  those 
of  iodine,  having  a  penetrating  odour,  and  sublimes  in  very  light 
flocks ;  a  part,  however,  is  decomposed  (Pelletier).  According  to  Pelletier 
it  has  an  acid  reaction  ;  according  to  Bolley  it  Wydler  it  has  not. 

Calculation  according  to  Gmelin.  Pelletier.    Bolley  k  Wydler. 

86  C 216  7200  69-85  71*38 

20  H 20  6-67  6*93  7*00 

8  O 64    21-33  23-22     21-67 

(?«H»0»  300    10000    10000    10000 

Pelletier*8  formula  is  C»7H*«0< ;  that  of  Bolloy  &  Wydler  CkH^O\ 
VOL.    XVII.  C 
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Decompositians,  1.  Alkanct-red,  submitted  to  dry  diatillatum,  yields  a 
combustible  gas  and  water,  together  with  aromatic  and  empyreumatic 
oils.  —  2.  CM)nn«  passed  into  the  alcoholic  solution  colours  it  dirty 
yellow,  and  throws  down  yellow  flocks  soluble  in  alcohol.  —  3.  Con- 
centrated nitric  acid  converts  it  into  oxalic  acid  and  a  small  quantity 
of  a  bitter  substance.  —  4.  The  alcoholic  solution  mixed  with  water 
and  boiled  is  quickly  coloured  blue-green  (Pelletier).  Pure  alkanet-red 
dissolved  in  alcohol  remains  unchanged  after  boiling  for  four  hours, 
but,  on  addition  of  a  little  ammonia  or  of  the  nitrogenous  brown 
substance  of  the  roots,  it  is  converted  into  alkanet-green  (Bolley  & 
AVydlcr). 

Alkanet-green  is  obtained  by  eraporatinff  the  alcoholic  tincture  of  the  roots 
without  addition  of  hydrochloric  add,  the  change  of  colour  appearing  soon  after 
boiling  commenoeB.  The  extract  is  eyaporated  to  dryness  oyer  a  water-bath ;  the 
bhu;k-green  residue  is  washed  with  water,  which  becomes  coloured  by  a  brown 
nitrog(*nou5  substance,  and  then  exhausted  with  ether,  which  takes  up  a  large  quan- 
tity of  a  fine  green  colouring  matter.  Aikanet-green  contains  70*08  p.  c  C,  7*60  H., 
and  22-32  O.,  corresponding  to  the  formula  C*H«0»  (calc.  70*34  p.  c  C,  7*64  H.), 
and  IB  formed  from  alkanet-red  by  the  elimination  of  carbonic  acid.  According  to 
BoDey  &  Wydlcr  thus :  0»H»O«  -i-  2HO  «  0»*H«O«  +  CO».  —  The  brown  nitro- 
genous substance  is  easily  soluble  in  water,  especially  when  hot,  but  insoluble  in 
ether  and  strong  alcohol.  Its  aqueous  solution  is  rendered  darker  by  alkalis,  and 
precipitates  metallic  salts.  By  slow  eyaporation  in  the  air,  it  aoquirea  an  acid 
reaction.  It  oontainfi  40*05  p.  c.  C,  4*32  H.,  3*12  N.,  and  52*51  O.  (Bolley  & 
Wydler). 

Alkanet-red  is  insoluble  in  water,  —  It  dissolves  in  oil  of  vitriol  with 
amethyst-red  colour  (John). 

Dissolves  in  aqueous  ammonia  and  in  alkalis  with  blue  colour,  and 
is  precipitated  by  acids  in  brown-red  flocks.  Baryta-^  strontia-^  j^nd 
lime-water  also  form  blue  compounds  only  slightly  soluble  in  water, 
but,  like  the  compounds  with  alkalis  and  metallic  oxides,  soluble  in 
alcohol  and  ether  (Pelletier). —  Chloride  of  tin  (proto-salt?)  throws 
down  from  alcoholic  alkanet-red  a  scarlet-red  precipitate  (John) ;  bi- 
chloride of  tin  colours  it  violet  without  forming  a  precipitate  (Bolley  & 
Wydler).  —  Alcoholic  alkanet-red  does  not  precipitate  alcohoUc  neutral 
acetate  of  lead ;  but  from  the  alcoholic  solution  of  the  banc  acetate  it 
throws  down  a  grey-blue  precipitate  somewhat  soluble  in  alcohol.  — 
It  colours  sesquichloride  of  iron  deep  olive-green,  with  slight  precipita- 
tion (Bolley  &  Wydler).  —  Mercuric  chloride  precipitates  the  alconoUc 
solution  flesh-coloured :  other  metallic  salts,  alum,  for  example,  pre- 
cipitate it  only  on  account  of  the  water  they  contain,  the  precipitates 
being  therefore  quite  soluble  in  alcohol  (Pelletier). 

Alkanet-red  dissolves  in  alcohol,  and  more  easily  in  ether.  It  Is 
soluble  in  volatile  oils  and /ate,  with  fine  red  coloiu:  (Pelletier). 


Appendix  to  Alkanet-red. 

1.  Chica-red. 

B0USSINGACI.T.     Ann.  Chim.  Phys.  27,  815 ;  Berzel  Jahresber.  5,  251. 
O.  L.  Erdmann.     J.  2)r.  Chem.  71,  198 ;  Dingl.  147,  467 ;  Chem.  Centr. 
1857,  753  ;  Chem.  Gaz.  1857,  465  ;  Kopp's  Jahre^.  1857,  487. 
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The  resiiious  red  of  Bujnonia  Chica.  —  The  colouring  principle  of  the 
dye-Btuffs  known  in  commerce  as  Chwa,  Carajuru,  or  Carucru. 

Carajuru  is  obtained  by  the  natives  of  Guiana  and  Brazil  from  the 
leaves  of  Bignonia  ChiccL  The  bruised  leaves  are  steeped  in  water  and 
set  aside  till  fermentation  takes  place,  during  which  tne  red  colour  is 
thrown  down.  The  precipitation  is  accelerated  by  the  introduction  of 
a  bark  into  the  Uquid.  The  colour  is  washed,  dried  in  the  sun,  and 
made  into  balls.  —  Carajuru  occurs  in  the  form  of  blood-red  cakes,  six 
or  eight  inches  in  diameter,  and  three  to  four  inches  thick,  resembling, 
except  in  point  of  colour,  pieces  of  indigo.  It  is  a  mixture  of  chica-red, 
vegetable  cellular  matter,  and  minersu  substances.  See  alio  Hancock, 
(Ed,  N,  PkU.  J.  7,  283),  and  Virey  {N,  J.  Pharm.  6, 161),  on  carajuru. 

Ohica-red  is  obtained  from  carajuru  by  boiling  with  alcohol  and 
evaporating  the  tincture,  when  it  is  left  as  an  amorphous,  brownish, 
shining  mass  (Boussingault).  This  mass  is  digested  in  ether  till  it 
imparts  only  a  Hght  yellow  colour  thereto,  and  the  undissolved  portioil 
is  dried  over  oil  of  vitriol  (a);  or  the  colouring  matter  is  extracted  with 
alcohol  containing  sulphuric  acid ;  the  solution  neutralised  with  car- 
bonate of  ammonia ;  and  the  precipitate  washed  with  boiling  water 
and  dried  at  100°  (h)  (Erdmann). 

Chica-red  obtained  according  to  a  contains  59*62  p.  c.  carbon,  534 
hydrogen,  and  35*04  oxygen ;  that  prepared  according  to  h  contains, 
on  an  average,  63*10  p. c.  carbon,  4*94  hydrogen,  and  81*96  oxygen; 
a  corresponds  therefore  to  the  formula  C**H*0' ;  h  to  the  formula  of 
anisic  acid,  C"IL*0*,  with  which  chica-red  is  isomeric  (Erdmann). 

Carajuru  exposed  to  Ught  assumes  a  brown-red,  and  at  last  a  dnna- 
mon-brown  colour  (Erdmann).  Chica-red  is  decomposed  by  Aeo/, 
puffing  up,  evolving  yellow  fumes,  and  leaving  a  diflSculty  combustible 
charcoal.  —  Chlorine  turns  it  brown  and  decomposes  it.  —  Cold  oil  of 
vitnol  blackens  it  without  setting  free  sulphurous  acid ;  water  added 
thereto  dissolves  a  portion  and  leaves  a  black  residue,  which  again 
turns  red  in  a  few  days  under  water  (Boussingault).  —  Chica-red, 
warmed  with  nitric  acid,  is  pretty  quickly  converted  into  anisic  acid, 
without  any  considerable  evolution  of  red  vapours.  The  reaction 
is  attended  with  the  emission  of  an  odour  of  hydrocyanic  acid 
(Erdmann).  Carajuru  treated  with  nitric  (or  chromic)  acid,  also  yields 
principally  anisic  acid,  together  with  picric  and  oxaUc  acids. 

When  carajuru  is  digested  with  potash^  grape-sugar^  and  water  or 
alcohol,  in  a  closed  flask,  according  to  the  method  described  under 
Indigo  (xiii,  89,  7),  a  violet  solution,  immediately  turning  brown  ia 
the  air,  is  produced,  from  which  hydrochloric  acid  free  from  air  throws 
down  a  red-yellow  precipitate  (Erdmann). 

Chica-red  is  insoluble  in  water.  —  Carajuru  gives  up  its  colouring 
matter  to  hydrochloric  acidj  forming  a  dark  brown-yellow  solution. 
With  warm  dilute  sulphuric  acid  it  forms  a  yellow  to  orange  solution, 
which  deposits  yellow-red,  amorphous  gi'anules  on  cooling,  and  gives, 
with  ammonia,  a  dark  purple-red  precipitate  (Erdmann).  —  Chica-red 
is  soluble  in  ammonia,  and  is  precipitated  from  the  solution  by  hydro- 
chloric acid  with  yellowish-brown  colour  (Erdmann).  It  dissolves 
quickly  and  completely  in  caustic  potash  and  carbonate  of  potash^  the 
solution  having  the  colour  of  wine-lees,  and  is  again  precipitated  by 
acids  (Boussingault).  According  to  Erdmann,  carbonate  of  ammonia 
and  carbonate  of  soda  extract  hardly  any  colour  from  carajuru ;  accord- 
ing to  Boussingault,  carbonate  of  potash  takes  up  the  whole  of  the 
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colouring  matter. -Aqueous,  and  more  especiaUy  ^IcoMc  potas^^ 
take  up  the  colouring  matter  of  carajuru  m  large  quantity,  the  latter 
assuming  a  deep  blood-red  colour  (Erdmann).  ,      ,   .-      r^^« 

Chica-red  dissolves  easily  in  alcohol  x  the  ruby-red  solution  fonns 
no  deposit  on  cooling,  and  is  precipitated  by  water  oiJy  after  concen- 
?ratir(Boussingault .  It  dissolves  sUghtly  in  ether  with  yeUow  colour 
(Erdmann).  Acetic  acid  is  coloured  dark-yellow  by  it,  and  <iepo«t8  a 
portion  with  carmine-red  colour  on  standing.  The  red  dissolves  shghtiy 
m  oil  of  turpentine  with  brown  colour,  but  is  insoluble  m  cantor,  olive, 
and  maes'foot  oil,  with  which,  however,  it  forms  a  very  intimate 
carmine-red  mixture  (Boussingault). 

2.  Bed  colouring  matter  of  the  root-bark  of  Lithospermum  m-venae.— 
Extracted  from  the  bark  by  alcohol  containing  acetic  acid.   The  greater 
part  of  the  alcohol  is  distilled  off,  and  the  remainder  is  evapoi-ated  over 
the  water-bath;  the  black  mass  which  separates  from  the  aqueous 
residue  is  collected  and  treated  while  still  moist,  with  ether,  which  dis- 
solves nearly  the  whole ;  and  the  ethereal  solution  is  then  filtered  ana 
evaporated.     The  black,  resinous  colouring  matter  thus  obtained  is 
not  perfectly  dried  even  by  prolonged  heating  in  a  steam-bath ;  it 
dries  better  after  treatment  with  a  concentrated  solution  of  carbonate 
of  soda,  by  which  a  small  portion  is  dissolved  witli  blue  colour,  precipi- 
table  in  red  flocks  by  dilute  sulphuric  acid.  — The  colounng  matter 
dissolves  in  oil  of  vitriol  with  fine  red  colour,  and  is  precipitated  from 
the  solution  by  water  with  green  coloration.     It  is  quickly  decom- 
posed by  nitric  acid.     It  dissolves  in  ether  with  blue  oolour,  and  in 
alcohol  with  violet  colour,  which  is  turned  blue  by  alkahs  (Ludwig  & 
Kromayer,  N.  Br.  Arch.  9G,  271 ;  Chem.  Centr.  1859,  87). 

3.  Beeinous  red  of  Spanish  jiepper.  —  The  extract,  prepared  with 
boiling  alcohol,  is  exhausted  with  water  and  cold  alcohol  in  succession, 
the  red  colour  being  thus  left  behind.  — It  dissolves  m  hot  caustic 
potash-solution,  and  is  precipitated  blood-red  by  acids.  Not  percep- 
tibly soluble  in  cold  alcohol ;  the  solution  in  hot  alcohol  deposits  it  in 
flocks  on  cooling  (Braconnot,  Ann.  Chim.  Phys.  6,  124). 

4.  Nucin. 

A.  VoGKL,  Jun.,  &  Reischauer.    N.  Bepert.  6,  106.  —  Further  7,  1 ; 
abstr.  N.  Jahrb.  Pharm.  9,  828  ;   J.  pr.  Chem.  73, 319. 

The  (altered)  colouring  matter  of  green  walnut-shells  was  examined 
by  Braconnot  (Ann.  Chim.  74,  305),  and  J.  A.  Buchner  (Bepert.  79,  355), 
the  latter  of  whom  distinguished  a  Juglandic  acid  and  a  Walnut^ 
brown. 

Source.  In  the  green  shells  of  walnuts.  The  nucin  occurs  ready 
formed,  but  is  accompanied  by  another  body,  allied  to  pyrogallic  acid, 
which  readily  decomposes  the  nucin  when  exposed  to  the  air.  —  The 
unripe  nuts,  shelled  about  the  end  of  June,  become  covered,  on  expo- 
sure to  the  air,  with  small  yellow  crystalline  needles  of  nucin,  which 
may  also  be  detected  in  the  cells  of  the  shell  under  the  microsooiDo. 
Most  sclvents,  as  ether,  alcohol,  chloroform,  and  oil  of  turpentine. 
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estract  the  nucin  from  the  shells,  but  leave  it  on  evaporation  in  a. 
changed  state  in  the  form  of  a  dark  resin,  from  which  nucin  can  no 
longer  be  obtained  hj  subUmation  Rectified  benzene  or  sulphide  of 
carbon  only,  when  left  for  a  short  time  in  contact  with  the  shells,  yields 
on  evaporation  crystals  of  nucin,  which,  however,  easily  undergo  altera- 
tion when  benzene  is  the  solvent  used.  —  But  if  the  substance  accom- 
panying the  nucin  be  first  decomposed  by  shaking  the  ethereal  extract 
with  nitrate  of  silver  (or  nitrate  of  copper),  whereby  metallic  silver  is 
thrown  down,  the  ethereal  layer,  when  afterwards  evaporated,  yields 
nucin,  which  does  not  suffer  change.  —  The  substance  which  decom- 
poses the  nucin  may  be  obtained  in  the  following  manner.  Waluut- 
shclls  arc  digested  with  alcohol,  and  the  tincture  is  removed,  whereupon 
it  exhibits  a  yellow  colour,  before  turning  green  or  brown,  and  imme- 
diately precipitated  with  neutral  acetate  of  lead ;  the  white  precipi- 
tate, separated  by  filtration,  is  then  decomposed  by  h^'drosulphuric 
acid ;  and  the  filtrate  is  evaporated,  an  acid  gum  having  a  harsh  taste, 
being  left  behind.  This  substance,  in  contact  with  nucin,  turns  it 
brown  and  decomposes  it. 

Preparation,  The  separated  and  somewhat  comminuted  shells  are 
digested  for  two  hours  in  ether,  and  the  decanted  tincture  is  shaken  up 
with  an  aqueous  solution  of  nitrate  of  copper  containing  a  slight  excess 
of  hydrated  oxide  of  copper,  until  a  pure  blood-red  coloration  appears ; 
the  ethereal  layer  is  then  removed  and  allowed  to  evaporate  over  oil 

of  vitriol.      (When  eTapontted  in  the  air,  the  nucin  turns  brown  and  undergoes 

decomposition.)  Part  of  the  nucin  remains  dissolved  in  the  aqueous 
nitrate  of  copper ;  it  may  be  set  free  by  the  cautious  addition  of  nitric 
acid  till  the  red  colour  of  the  solution  is  changed  to  blue-green,  and 
can  then  be  taken  up  by  ether.  —  The  nucin  thus  obtained  is  mixed 
with  quartz-sand  and  heated  to  80°  or  90°  in  a  sand-bath  placed  within 
a  water-bath,  when,  on  continued  heating  for  a  week,  an  abundant 
sublimate  is  obtained. 

Properties.  Reddish-yellow,  strongly  lustrous,  very  brittle  needles, 
half  an  inch  long ;  or  small,  apparently  quadratic  prisms,  volatile  with- 
out decomposition,  and  containing  no  nitrogen. 

Nucin  is  insoluble  in  water.  It  dissolves  abundantly  in  aqueous 
ammonia^  in  aqueous  catistic  alkalisj  in  borates  and  phosphates  of  the 
alkalis,  and  in  basic  acetate  of  lead  with  splendid  purple-red  colour,  and 
is  precipitated  by  acids  in  brown-red  flocks. 

It  dissolves  with  difficulty  in  alcohol^  easily  in  ether. 


Qjrygen-^ucletts  C*H"0**. 

Cetraric  Acid. 

Berzeuus.     Schw.  7f  317. 

Herbbbger.     Repert.  36,  226;  56,  273;  58,  271.  — -inn.  Pharm.  21 , 

137. 
ScHNEi>ERM\?fN.     Ann,  Pharm,  54,  143. 
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SchnederMank  k  K!kop.    Atm.  Pharm.  55,  144 ;  J,  jor.  Chem.  36,  107. 

Ceirarin,  DitooTeied  bj  Herberger,  but  fint  obtained  pure  bj  Schnedenaann 
&  Knop. 

Sources.  In  Iceland  moss  (Cetrana  tslandica).  —  Sticta  pulmonacea 
contains  a  similar  bitter  substance,  Knop  and  Schnedermann*s  stictic 
acidj  which  has  not  been  further  investigated  («/.  pr,  ChertL  39,  367). 

Preparation.  Iceland  moss  is  boiled  in  alcohol  with  addition  of 
carbonate  of  potash,  and  the  decoction  is  strained  and  precipitated 
with  dilute  hydrochlonc  acid  and  water.  The  precipitate,  which  con- 
tains cetraric  acid,  lichenic  acid  (xvi,  195),  tallochlor  and  other  sub- 
stances, is  exhausted,  first  with  boiling  alcohol  of  42  to  45  p.  c,  and 
afterwards  with  ether  holding  oil  of  rosemary  or  camphor  in  solution. 
From  the  residual  g^y- white  mixture  of  cetraric  acid  and  an  indif- 
ferent white  body,  the  acid  is  taken  up  by  cold  aqueous  bicarbonate 
of  potash,  and  at  once  precipitated  from  the  alkaline  solution  by  hydro- 
chloric acid.  It  is  purified  by  crystallisation  from  the  smallest  possible 
quantity  of  alcohol.  —  A  portion  of  the  cetraric  acid  is  taken  up  by 
the  weak  alcohol,  and  evaporates,  together  with  the  lichenic  acid,  on 
cooling.  The  latter  substance  is  extracted  by  Iwiling  rock-oil  a« 
described  at  xvi,  195,  and  the  undissolved  cetraric  acid  is  then  purified 
with  bicarbonate  of  potash.  A  further  portion  of  the  cetraric 
acid  dissolves  in  ether  containing  oil  of  rosemary,  and  crystallises 
therefrom  tolerably  pure  on  partially  distilling  the  solution  and  cooling 
(Schnedermann  &  fcnop).  —  Cetraric  acid  may  also  be  obtained  by 
precipitating  an  alkaline  decoction  of  Iceland  moss  with  hydrochloric 
acid,  washing  the  precipitate  with  a  cold  mixture  of  oil  of  rosemary 
and  ether,  and  exhausting  the  residue  with  bicarbonate  of  potash 
(Schnedermann  &  Knop). 

Herberger  digests  Iceland  moss  for  an  hour,  at  a  temperature  of 
60-70°,  in  4  pts.  of  alcohol  of  sp.  gr.  083,  decants,  presses  the  residue, 
and  exhausts  it  twice  with  cold  water.  The  clear  alcoholic  liquid,  when 
added  to  the  aqueous  infusion,  deposits  greenish-white  flocks,  from  which 
alcohol  takes  up  a  little  cetrarin.  The  filtrate,  mixed  with  sulphuric 
acid,  throws  down  cetrarin,  which  is  collected,  pressed,  and  treated,  while 
still  moist,  with  ether  or  alcohol  of  sp.  gr.  083,  which  takes  up  leaf- 
green  and  a  little  cetrarin.  The  remainder,  on  boiling  with  200  pts.  of 
absolute  alcohol,  is  dissolved  (with  the  exception  of  some  inorganic  salts), 
and  the  filtrate,  when  cooled  and  concentrated,  yields  pure  cetrarin. 

The  following  substances  are  also  obtained  in  tne  preparation  of 
cetraric  add. 

a.  Tallochlor.  The  green  colouring  matter  of  Iceland  moss.  It  is 
taken  up  by  the  ether  and  oil  of  rosemary  used  for  washing  cetraric  add. 
After  crystallising  out  the  cetraric  add  taken  up  at  the  same  time,  the 
solution  is  evaporated  to  dryness,  and  the  residue  is  dissolved  in  boiling 
alcohol,  diluted  with  water  till  the  alcohol  is  reduced  to  42-45  p.  c, 
and  filtered  boiling.  By  this  process,  repeated  several  times,  the 
lichenic  acid  is  removed,  and  the  residue  is  then  treated  with  boiling 
rock-oil,  which  dissolves  tallochlor  and  fat,  whilst  cetraric  add  and 
brown  substances '  are  left  behind.  The  solution,  after  addition  of 
water,  is  submitted  to  distillation  ;  the  residue  is  dried  till  the  rock-oil 
is  completely  volatilised,  and  afterwards  dissolved  in  alcohol  j  and  the 
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tallochlor  is  precipitated  either  bj  digestion  with  hydrate  of  lime,  or 
better  by  alcoholic  neutral  acetate  of  lead.  The  green  flocks  thus  pro- 
duced are  boiled  with  ether,  and  freed  from  oxide  of  lead  by  means  of 
acetic  acid,  —  Brittle,  friable,  green  mass,  insoluble  in  water,  and  nearly 
insoluble  in  hydrochloric  add,  but  soluble  in  strong  alcohol,  ether,  and 
volatile  and  Coaed  oils  (Schnedermann  &  ELnop). 

b.  A  yellowisk'whitej  indifferent  body.  Remains  behind  on  dissolving 
cetraric  add  in  bicarbonate  of  potash,  and  is  purified  by  washing  with 
water  and  crystallising  from  alcohol.  —  Inodorous,  tasteless.  After 
deducting 0*2  to  O'S  p. c.  of  ash,  it  contains  6739  to  70  p. c.  carbon, 
10*82  to  11*23  hydrogen,  and  0*51  nitrogen.  —  Insoluble  in  water,  adds, 
alkalis,  ether,  and  oils.  Dissolves  with  difficulty  in  boiling  alcohol,  the 
solution  becoming  turbid  and  slimy  on  cooling  (Schnedermann  & 
Knop). 

Properties.  Cetraric  acid  forms  a  snow-white,  loose  network  of 
delicate  shining  crystals,  appearing  under  the  microscope  as  long  needles. 
It  is  not  volatue,  and  cannot  be  melted  without  decomposition.  Very 
bitter.  Does  not  lose  water  at  1 00  °  (Schnedermann  &  Knop).  Herberger's 
cetrarin  forms  a  white  powder  resembling  magnesia,  permanent  in  the 
air,  inodorous,  and  neutral. 

Knop  h  Schnedermann. 
At  100.  mean. 

36  C  216    6000    6005 

16  H  16     4-44    4-67 

16  O  128     85-86    8528 

0»HWOW 360    10000    10000 

According  to  Knop  and  Schnedermann  it  ia  C^IT'O^' ;  according  to  Hlasivetx 
{Wien.  Acad,  Ser.  20,  208)  0«H»OW. 

Decompositions.  1.  The  solutions  of  cetraric  add  in  aqueous  am- 
monia and  in  the  alkalis  absorb  oxygen  from  the  air,  espedally  when 
heated,  acquiring  at  the  same  time  a  brown  colour,  and  losing  their 
bitter  taste.  —  When  cetraric  add  is  boiled  in  caustic  potash,  with 
access  of  air,  till  the  bitter  taste  has  completely  disappeeured,  and  the 
solution  is  precipitated  with  hydrochloric  acid,  the  brown  predpitate 
{lichenulmic  acid  of  Knop  &  Schnedermann),  dried  at  80°,  contains  60*7 
p.  c.  C,  4*3  H.,  and  35  0. ;  it  dissolves  slightly  in  water,  and  combines 
with  bases :  when  dissolved  in  ammonia  and  dried  over  oil  of  vitriol,  it 
leaves  a  dark-brown  mass,  which  is  soluble  in  water  and  precipitates 
the  salts  of  the  earth-metals  and  heavy  metals  (Knop  and  Schneder- 
mann, J.pr.  Chem.  40,  393.) 

Cetrarin  turns  brown  at  125 **,  and  when  more  strongly  heated  gives 
off  a  red-yellow  add  oil,  which  solidifies  in  the  cold :  at  1 60°  it  blackens 
and  ultiinately  leaves  a  large  quantity  of  porous  charcoal.  —  By  long 
boiling  with  water  it  is  coloured  brown.  —  Concentrated  nitric  acid  con- 
verts it  into  a  yellow-brown  resin  and  oxalic  acid,  with  evolution  of 
nitric  oxide.  Phosphoric  acid  gradually  converts  it  into  nlmin.  —  Oil  of 
vitriol  colours  it  first  yellow,  then  brown,  and  dissolves  it  with  red- 
brown  colour  changing  to  dark  blood-red :  water  throws  down  tdmin 
from  the  solution.  —  Acpicous  hydrochloric  acid  gently  warmed  with 
cetrarin  converts  it  into  cetrarin-blue,  which  remains  behind  on  evapora- 
tion, as  a  light  green-blue  bitter  mass     This  last  substance  is  quickly 
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converted  into  ubnin  by  alkalis,  and  dissolves  in  oil  of  vitriol  with  dark 
blood-red  colour:  it  is  coloured  a  fine  carmine-red  by  concentrated 
nitnc  acid,  dissolves  with  yellow  colour  in  a  large  quantity  of  the  acid, 
and  is  precipitated  by  water  at  first  unchanged.  —  When  hydrochloric 
add  gas  is  passed  over  cetrarin,  there  is  no  absorption  in  the  cold,  and 
no  formation  of  oetrarin-blue ;  but  on  heating,  the  cetrarin  becomes 
carbonised,  with  formation  of  a  yellow-red  liquid  and  a  carmine-red, 
semi-solid  mass  (Herberger)« 

Combinations.  Cetraric  add  is  almost  absolutely  insoluble  in 
water;  water  boiled  with  it  acquires  a  faintly  bitter  taste  (Knop  & 
Schnedermann).  —  Cetrarin  dissolves  very  shghtly  in  bisulphide  of  cdrbon 
(Herberger). 

It  dissolves  very  readily  in  aqueous  alkalis  and  their  carbonates ;  the 
bright  yellow  solutions  have  a  very  bitter  taste,  and  are  predpitated  by 

acids.     Bespecting  their  alteration  in  contact  with  the  air,  see  aboTC—  Alcoholic 

cetrarin  predpitates  most  metallic  salts  (Herberger). 

Cetrarate  of  Ammonia,  —  Solutions  of  the  add  in  aqueous  ammonia 
turn  brown  in  the  air  and  on  evaporation.  When  cetraric  acid  is  boiled 
with  alcohol  and  solid  carbonate  of  ammonia,  and  the  yellow  filtrate  is 
concentrated  by  rapid  boiling  in  fiasks,  a  small  quantity  of  the  ammonia- 
salt  separates  from  the  red-yellow  tiquid,  on  cooling,  in  the  form  of  a 
yellow  micro-aystalline  powder ;  most  of  the  salt  remains,  however,  in 
the  mother-liquor,  and  undergoes  further  changes.  —  In  dry  gaseous 
ammonia,  free  from  air,  cetraric  add  becomes  hot,  assumes  a  lemon- 
yellow  colour,  and  takes  up  10*2  p.  c,  of  its  weight  of  ammonia,  forming 
the  salt  2NH»,C"H»«(y«  (calc.  944  p.  c.  NH»).  The  salt  smeUs 
shghtly  of  ammonia,  but  loses  this  smell  over  oil  of  vitriol,  and  then 
forms  with  water  a  fine  yellow  neutral  solution  (Knop  &  Schneder- 
mann). 

Cetrarate  of  Lead.  Fonned  by  precipitating  the  neutral  ammonia- 
saJt  with  neutral  acetate  of  lead.  —  Yellow  flocks  insoluble  in  water.  — 
The  precipitate  produced  by  alcoholic  neutral  acetate  of  lead  in  an  alco- 
hohc  solution  of  cetraric  add  contains  varying  proportions  (38*7  to  44*4 
p.  c.)  of  oxide  of  lead  (Schnedermann  &  ]\nop). 

Schnedermann  &  Kopp. 

86  C 216  8819    8629 

14  H   14  2-48    2-78 

14  O    112  19-80    21-20 

2  PbO   223-6  39-53    39-73 

C»«H"Pb'0"  666*6    10000    100-00 

The  salts  of  the  alkalis  predpitate  ferric  salts  brown-red,  or  in  more 
dilute  solutions,  blood-red.  —  Cetrarate  of  silver  is  a  yellow  precipitate, 
quickly  turning  brown  (Schnedermann  &  Knop). 

Cetraric  add  dissolves  with  difficulty  in  cold,  easily  in  boiling  strong 
alcohol.  It  dissolves  slightly  in  ether,  but  not  in  Jixed  or  volatile  oils 
(Schnedermann  &  Knop).  It  does  not  combine  with  vrea  (Hlasiwetz^. 
AlcohoUc  cetrarin  is  not  precipitated  by  gallic  or  tannic  acid  (Herberger). 
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O^yazo-nuclctts  C*NII'H)*t 

Felosine, 

WiGGERS.     Ann.  Pharm,  33,  81 ;  PreKm.  Notice,  Ann.  Phmtn,  27,  29. 
BoDEKER.     Ann.  Phaxm.  69,  63;  Phann.  Centr,  1849,  150;  Cheni.  Gaz. 

1849,  152  ;  Lieb.  Kopp's  Jahresb.  1849,  385. 
Gr.  Williams,     Chem.  Gaz.  1868,  32X  ;  J.pr.  Chem.  76,  382;  Kopp's 

Jahresb.  1858,  375. 

Cissampeline.  —  Discovered  by  Wiggers,  and  specially  iiiTestigatcd 
by  Bodeker.  —  Occurs  in  Radix  PareircB  braves^  the  root  of  an  American 
menispennaceous  plant,  Cmampelas  Pareira, 

Preparation.  The  sliced  or  bruised  roots  are  boiled  four  times  in 
water  containing  sulphuric  add,  and  the  brown  decoction  is  filtered. 
When  it  is  quite  cold,  carbonate  of  soda,  not  in  excess,  is  added,  and  the 
bulky  grey-brown  precipitate  thereby  produced  is  washed,  dried,  dis- 
solved in  water  containing  sulphuric  acid,  and  treated  with  animal 
charcoal.  The  filtered  solution  is  again  precipitated  with  carbonate  of 
soda ;  the  now  dirty-yellow  precipitate  is  washed  and  dried  completely 
at  100^,  and  afterwards  powdered  and  exhausted  with  ether,  which 
takes  up  pelosine.  Water  in  the  precipitate,  or  in  the  ether,  preyenta  the  solu- 
tion  of  pelofline.     Alcohol  takes  up  other  siibstances  at  the   same  time.     The 

colourless  ethereal  solution  yields,  on  evaporation,  anhydrous  pelosine, 
which  is  coloured  yellow  by  some  decomposition-product  formed  during 

concentration  (Wiggers).  if  the  ethereal  solution  is  not  quite  colourless,  it 
must  be  evaporated,  and  the  foregoing  process  of  solution  in  acid,  precipitation 
with  carbonate  of  8od%  and  exhaustion  of  the  dried  precipitate  with  ether,  repeated 
(Wiggers). 

Properties.  Yellowish,  transparent,  amorphous  vaniish,  triturable  to 
a  white  powder  (Wiggers,  Bbdeker).  In  the  moist  state,  or  in  solution, 
it  turns  Utmus  blue.    Has  a  nauseous,  sweetish,  bitter  taste  (Wiggers). 

Bddeker. 


36  C  

At  120^. 
216    

.    72-24    

..      4-68 

702    .... 
..     1606 

mean. 
....     71-93 

K  

21  H  

14    

....      713 

6  0  

48    

0«NH«O« 

299    

..  10000 

Decompositions^  1.  Pelosine,  when  heated,  melts  easily,  turns  brown, 
puffs  up,  evolves  an  odour  of  burning  bread,  and  bums  with  a  bright, 
smoky  flame,  leaving  a  light,  difficultly  combustible  charcoal  (Wiggers). 
—  2.  Moist  or  dissolved  pelosine,  but  not  the  perfectly  dry  substance,  is 
decomposed  by  exposure  to  air  and  light,  with  espedsvl  rapidity  iii  pre- 
sence of  alkalis,  with  formation  of  a  brown  decomposition-product, 
insoluble  in  ether,  but  soluble  in  alkalis  (Wiggers),  and  of  Bodeker's 
pelluteine.    The  decomposition  is  accompanied  by  evolution  of  ammonia 


^ I 
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(Bodeker).  —  3.  Pelosine  dissolves  in  weak  nittic  acid  without  decom- 
position. Nitric  acid  of  sp.  gr.  1*25,  or  higher,  converts  it,  on  wann- 
ing, into  a  tough,  brown-yellow,  resinous  mass,  insoluble  in  pure  water, 
or  in  water  containing  nitric  acid,  probably  the  same  body  that  ia 
produced  on  exposing  pelosine  to  the  air  (Wiggers).  —  4.  Pelosine 
distilled  with  caustic  potash  yields  methylamine,  bimethylamine,  pyrrhol 
(xv,  5),  and  combustible  gases  (Gr.  Williams). 

Combinations.  —  With  Water.  —  Hydrated  Pelosine,  Pelosine  takes 
up  water  or  aqueous  vapour  very  rapidly  (Bodeker).  When  the  ethereal 
solution  is  poured  upon  water,  and  the  ether  is  distilled  off,  hydrated 
pelosine  remains  floatms*  on  the  water  in  the  form  of  a  white  powder. 
On  shaking  the  ethereal  solution  with  water,  the  hydrate  separates  at 
the  surface  of  contact  of  the  two  layers  of  liquid  (Wiggers^.  —  Nearly 
white,  amorphous  powder  (Wiggers).  After  drying  over  oil  of  vitriol 
it  loses,  at  120°,  8-21  p.  c.  =  3  at.  water  (calc.  =  8-28  p.  c.  HO) 
(Bodeker). 

Pelosme  is  insoluble,  or  nearly  so,  in  water  either  cold  or  boiling 
(Wiggers). 

Pelosine  neutralises  acids  completely.  The  salts  are  not  crystal- 
Usable;  the  hydrochlorate  alone,  according  to  Wiggers,  forms  small 
nodules.  From  the  aqueous  solutions  of  the  salts,  ammonia,  and  caustic 
alkaHs  and  their  carbonates,  throw  down  hydrated  pelosine  as  a  bulky 
white  precipitate,  easily  soluble  in  excess  of  potash,  but  difficultly 
soluble,  or  insoluble,  in  excess  of  the  other  precipitants.  The  salts  of 
pelosine  give  abundant  white  precipitates  with  phosphate  of  soda,  and 
with  protochloride  of  tin  (Wiggers). 

Hydrochlorate  of  Pelosine,  —  Dry  hydrochloric  acid  gas  is  passed  into 
a  solution  of  dry  pelosine  in  ether  free  from  water  and  alcohol,  till  the 
solution  has  an  add  reaction.  The  white  flocks  produced  are  quickly 
thrown  on  a  filter,  and  washed  continuously  with  absolute  ether,  so 
long  as  any  acid  is  thereby  removed,  and  the  filter  is  at  once  placed  in 
a  receiver  over  oil  of  vitriol.  —  Snow-white  powder,  which  absorbs 
water  with  avidity,  and  cakes  together  to  an  amber-coloured  mass. 
Dissolves  easily  in  water  and  in  alcohol  without  colour,  and  remains 
behind,  on  evaporation,  as  an  amorphous  varnish.  —  The  salt,  exposed  to 
moisture,  and  afterwards  dried  over  oil  of  vitriol,  loses  5*08  p  c  of 
water  at  110**  (2  at.  =  5  24  p.  c.  HO)  rBodeker). 

Bddeker. 
J>ried.  mecm, 

86  0 ,  216  64-38    68*69 

N 14  4-17    408 

22  H 22  6-56    . 6-69 

6  0 48  — ..  •  14-82    14-66 

CI 86-6  10-58    1108 

0»NH«»0«,Ha  886-5   100-00    ........  100-00 

Pelosme  does  not  combine  with  perchloric  acid  (Bddeker,  A$m,  Fhami  71,  68). 

Chroniate  of  Pelosine.  —  Hydrochlorate  of  pelosine  is  precipitated 
by  bichromate  of  potash  in  bright  yellow  flocks,  which  bea)me  dirty 
yellow-brown  when  washed,  and  assume  a  still  darker  colour  on  drying 
in  a  vacuimi.  —  At  80*  the  salt  quickly  becomes  dark-brown,  and  a 
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little  over  100**  evolves  an  odoiir  of  chlnoliiie  and  carbolic  acid,  whilst 
sesquioxide  of  chromiuin  and  charooal  remain  behind  (Bodeker).  8e6 
also  (p.  26)  the  deoompofition  of  peloeine  bj  oaiutie  potash,  aocording  to  which 
Williams  regards  the  formation  of  ctunoline  as  improbable. 


86  C    

Over  oU  of  vUriol. 
2160    

58-81     ... 

8-81 

6-26    ... 
17-42 
13-70    ... 

B&deker. 
mean. 

68-99 

^ 14*0    « 

23  H   

230     .- 

655 

8  0    

,.. 640     

CrO>  

60-8     

1454 

C»NH2»0«,CM)»  +  2aq 367 3     10000 

Chloride  of  gold  fonns  with  pelosine -salts,  a  dirty-yellow  precipitato, 
the  siipematant  liquid  quickly  assuming  a  violet  colour  and  depositing 
gold  (Wiggcrs). 

Chloroplatinate  of  Pelostne.  —  Alcoholic  hydrochlorate  of  pelosine  Ib 
precipitated  by  bichloride  of  platinum,  and  the  pale-yellow  precipitate 
is  washed  with  alcohol  and  water,  whereby  it  acquu^s  a  brown  colour 
at  the  edges.  —  Amorphous,  strongly  electric  powder.  After  drying 
over  oil  of  vitriol,  it  does  not  lose  weight  at  110®.  When  more  strongly 
heated,  it  melts  and  swells  up  strongly,  emitting  a  repulsive,  pene- 
trating odour  (Bodeker). 

At  lOCy*.  Bodeker. 

36  C    2160     42-79     43  60 

N    14-0    2-77 

22  H   220    4-36     488 

6  0    480    9-60 

Pt  98-7    19-68    19-48 

8  CI  106-6     2106 

CP*NH»0«,HCl,Pta« 505-2    100*00 

The  salts  of  pelosine  give  an  abundant  white  precipitate  with  tannic 
acid  (Wiggers). 

Pelosine  dissolves  very  easily  in  alcohol^  and  is  precipitated  from  the 
solution  by  water  as  a  hydrate.  —  It  dissolves  slowly,  but  abundantly, 
in  ether.  In  ether  containing  water  it  is  converted  into  the  hydrate, 
which  is  insoluble  in  ether  (Wiggers). 

Appendix  to  Pelosine, 

Felluteine. 

Bodeker.    Ann.  Pharm.  69,  59. 

Formation  (p.  26.) 

Hydrated  pelosine  is  exposed  to  air  and  light  until,  after  drying,  it 
is  no  longer  soluble  in  absolute  ether,  and  to  convert  the  remainder 
into  pelluteine  it  is  boiled  repeatedly  with  water  in  a  shallow  basin. 
The  dried  substance  is  boiled  with  absolute  alcohol,  and  the  solution 
filtered  from  brown  flocks  of  humus,  when,  on  cooling,  the  pelluteine  is 
deposited  in  pale  brown-yellow  flocks,  which  are  to  be  washed  with  cold 
alcohol. 


28  PRIMARY  NUCLEUS  0»H« ;  OXYAZO-NUCLEUS  0»NH»»O«. 

Pclluteine  contains,  at  110^  73-88  p.c.  C,  3-84  N.,  6-18  H.,  and 
16*10  0. ;  in  the  platinum  double-salt,  17*84  p.  c.  Pt.,  whence  Bodeker 
deduces  the  formula  C«NH>'0' ;  Gerhardt  (Traits  4,  230),  the  formula 

Pelluteine  behaves  towards  eunds  in  the  same  manner  as  pelosine. 
It  forms  dark-yellow  precipitates  with  various  reagents.  It  is  insoluble 
in  ether. 


Codeine. 

ROBIQUET.     J.  Chim.  mid,  9,  96 ;  J.  Pharm.  19,  87;  Ann.  Chun.  Phys. 

51,  259  ;  Ann,  Phamu  5,  106  ;  Schw.  67,  297  ;  abstr.  Pogg,  27,  650. 

—  N.  J,  Pharm.  31,  10;  J,  jyr.  Chem,  72,  271. 
Gregory.    J.  Phann.  20,  85. 
CouERBE.     Ann,  Chim,  Phya,  59,  159. 
Pelletier.     J,  Pharm,  21,  557 ;  N,  Br,  Arch,  5,  158;  Ann,  Pharm,  16, 

27.  — Ann.  Chim.  Phys,  63,  185  ;  Ann.  Pharm,  22,  132. 
Regnault.     Ann,  Pharm,  26,  25  ;  •/•  pr.  Chem.  16,  272. 
LiEBiG.     Ann,  Pharm.  26,  44. 
DoLLFUS.     Ann.  Pharm.  16,  215- 
AxDERSON.     Trans,  Roy.  Soc.  Edin,  20,  157 ;  Compt,  chim,  1850,  321 ; 

Ann.  Pharm.  17 y  341 ;  Pharm.   Centr,  1851,  337 ;  N.  Ann,  Chim. 

Phys.  34,  493. 

Discorered  by  Bobiquet  in  1832 ;  particularlj  inyestigated  hy  AndenoiLr 

Source,  In  opium.  Smyrna  opium  contains  0'62  to  0*86  per  cent. 
(Mulder),  0*25  p.  c.  (Schindler) ;  opiiun  from  Constantinople  0'52  p.  c. 
(Schindler).  Couerbe  obtained  from  40  pounds  of  opium  1-j^  ounces  of 
codeine.  Merck  obtained  from  Smyrna  opium  J  p.  c. ;  from  Bengal 
opium  ^  p.  c. 

Preparation.  By  treating  opium  according  to  the  Robertson-Gregory 
method  (xvi,  419),  a  mixture  (or  double-salt)  of  hydrochlorate  of  mor- 
phine and  hydrochlorate  of  codeine  is  obtained,  from  an  aqueous  solu- 
tion of  which  ammonia  precipitates  the  greater  part  of  the  morphine. 
On  concentrating  the  filtrate,  hydrochlorate  of  codeine  crystallises 
first.  It  is  freed  from  most  of  the  sal-ammoniac  with  which  it  is  mixed 
by  recrystallisation,  dissolved  in  hot  water,  and  decomposed  by  a  con- 
centrated solution  of  caustic  potash,  whereby  a  portion  of  the  codeine 
is  thrown  down  in  the  form  of  an  oil,  which  afterwards  solidifies,  whilst 
another  portion  crystallises  on  cooUng.  The  mother-Uquor,  when  con- 
centrated, deposits  first  a  httle  more  codeine,  and  afterwards  crystals  of 
morphine  (Robiquet,  Anderson).  The  codeine  is  purified  by  washing 
with  cold  water,  dissolving  in  ether,  and  leaving  the  solution  to  evapo- 
rate, with  addition  of  water,  when  hydrated  codeine  cryBtallises 
(Robiquet) ;  or,  the  codeine  is  dissolved  in  hydrochloric  acid,  boiled  with 
animal  charcoal,  again  precipitated  with  caustic  potash,  and  freed  from 
morphine  by  solution  in  ether  containing  water  (Anderson).  —  For  other 
modes  of  preparation  see  xyi,  421,  422. 

Winckler  (Repert,  45,  459)  frees  the  aqueous  extract  of  opium  from 
morphine  by  ammonia,  from  meconic  acid  by  chloride  of  calciiun,  and 
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from  colouring  matter  by  basic  acetate  of  lead.  The  filtrate  is  freed 
from  lead  by  sulphuric  acid,  treated  with  an  excess  of  caustic  potash, 
and  exposed  to  the  air  till  the  excess  of  potash  is  saturated  with  car- 
bonic acid,  after  which  it  is  agitated  with  ether.  On  eva|wrating  the 
ethereal  solution,  there  remains  a  yellowish,  non-crystalline  residue, 
which,  after  addition  of  hydrochloric  acid,  yields  crystals  of  hydrochlorato 
of  codeine. 

Merck  {Ann.  Pharm,  11,  279)  treats  the  mixture  of  morphme  and 
codeine  thrown  down  by  caustic  potash  with  cold  ala)hol,  and  neutralises 
the  tincture  cautiously  with  sulphuric  acid.  lie  then  distils  off  the 
alcohol,  dilutes  the  residue  with  water  so  long  as  cloudiness  is  produced, 
and  evaporates  the  filtrate  to  a  syrup.  After  cooling,  the  syrup  is 
mixed  with  ether  and  an  excess  of  caustic  pr)ta8h-soluti<)n,  and  shaken. 
The  separated  ethereal  solution  yields,  after  some  hours,  crystals  of 
codeine,  which  are  purified  from  adhering  oil  by  solution  in  ether. 

0.  Henry  (J.  Pkarm,  21,  222 ;  abstr.  Ann,  Pharm.  15, 152)  exhausts 
3  ounces  of  opium  with  lukewarm  water ;  concentrates  the  filtrate  some- 
what ;  precipitates  morphine  and  narcotine'by  ammonia;  and  evaix)rate8 
the  filtrate,  whereupon  the  greater  part  of  the  meconate  of  lime  is  thrown 
down.  The  precipitate  produced  (after  filtering  from  the  lime-salt)  by 
infusion  of  galls  is  dissolved  in  alcohol,  according  to  vii,  177,  3,  and 
freed  from  tannic  acid  by  means  of  neutral  acetate  of  lead,  and  from 
excess  of  lead  by  hydrosulphuric  acid.  The  filtrate  is  then  evaporated, 
and  the  brown  tarry  residue  is  exactly  neutralised  with  nitric  acid.  After 
two  crystallisations,  silky  needles  are  obtained,  from  which  potash  throws 
down  a  white  precipitate  of  codeine. 

Solutions  containing  morphine,  codeine,  and  opianyl,  when  acidified 
with  hydrochloric  acid,  yield  to  etlier  only  the  last-named  substance 
(PeQetier). 

On  the  detection  of  codeine  in  cases  of  poisoning,  see  Stas  (in  the  places  men- 
tionedi  xyi,  424). 

Properties.  Codeine  is  obtained  from  ether  in  small,  a)lourless, 
anhydrous  crystals  (Regnault,  Anderson).  Hydrated  codeine  crystal- 
lised from  an  aqueous  solution  loses  its  water  of  crystallisation  at  100* 
(Anderson).  —  Codeine  melts  at  100®  (Couerbe) ;  at  150**  and  solidifies  in 
the  crystalline  state  on  cooling  (Robiquet).  Hydrated  codeine  melts 
to  an  oil  in  boiling  water,  losing  its  water  of  crystallisation  (Couerbe).  — 
Codeine  has  a  strongly  alkaline  reaction  (Robiquet,  Anderson).     It  is 

poisonous  (Kmikel).  In  doees  of  0*15  to  0-20  gramme,  it  produces  a  heavy,  in- 
toxicated sleep,  with  feeling  of  stupefaction,  and  sometimes  nausea  and  yomiting  on 
awaking ;  in  doses  of  0*020  to  0*03  grm.  it  is  soothing  (Robiquet).     Compare  Gregory 

(JlPJlarm.  20,  85).— Lavo-rotatory:  [a]r  =  118*2°,  scarcely  altered  by 
acids  (Bouchardet  &  Boudet,  N.  J.  Pharm,  23,  392 ;  Ann.  Pharm.  88, 
213),  and  not  affected  by  difference  of  temperature.  The  rotation  is 
not  in  proportion  to  the  amount  of  codeine  in  solution,  and  is  not  constant 
for  different  colours  (Robiquet). 

Anhydrous,  Robiquet.  Couerbe. 

see 216  72-21  70-36    7185 

N 14  4-68  5-35     523 

21 H 21  702  7-59    715 

6  0 48  1606  16-70     15-77 

C»NH«0«    299     10000     10000     lOO'OO 
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10000 

Aooopding  to  Hegnault,  the  formula  is  C»NH»0* ;  according  to  DoUfua,  C^NH»0». 
The  above  formula  waa  proposed  by  Gerhardt  {Sev.  Sdeni.,  10,  202 ;  N.  Ann,  Chun. 
Ph^9.  7,  253)  and  shown  to  be  correct  by  Anderson.  —  Codeine  contains  2  at^  CH 
more  than  morphine,  and  is  isomeric  with  peloaine  (p.  25). 

Avwrphoua  Codeine.  When  a  solution  of  codeine  in  excess  of  mode- 
rately concentrated  sulphuric  acid  is  warmed  for  some  time  (not  how- 
ever too  long  or  too  strongly),  and  is  afterwards  precipitated  with 
carbonate  of  soda,  a  grey  precipitate  is  produced,  which,  after  washing, 
is  to  be  dissolved  in  alcohol  and  again  tnrown  down  by  water.  It  con- 
tains 71*92  p.  c.  carbon  and  7*63  hydrogen  (after  prolonged  treatment 
with  sulphuric  add,  72*53  p.c.  carbon,  6*84  hydrogen),  and  has  therefore 
the  same  composition  as  codeine.  It  melts  at  100°  to  a  black  resin,  and 
is  insoluble  in  water,  but  easily  soluble  in  acids,  fonuing  amorphous 
salts,  which  dry  up  to  a  resinous  mass  on  evaporation.  Amorphous 
codeine  dissolves  easily  in  alcohol,  and  is  precipitated  from  the  solution 
by  ether  (Anderson). 

Decompositions,  1.  Melted  codeine,  when  more  strongly  heated^ 
creeps  up  the  sides  of  the  vessel  without  volatilising;  on  platinimi-foil 
it  bums  with  flame  and  leaves  no  residue  (Robiquet).  —  2.  For  the  reaction 
with  iodine,  see  below.  -—  Chloride  of  iodine  forms  biniodocodeine  (p.  36) 
(IBrown). —  3.  Bromine-water  quickly  dissolves  codeine,  and  forms  hydro- 
bromate  of  bromooodeine  having  a  characteristic  red  colour ;  the  salt 
is  converted  by  excess  of  bromine  into  hydrobromate  of  terbromo- 
codeine,  the  greater  part  of  which  is  thrown  down  in  the  form  of  powder 
(Anderson).  —  4.  Chlorine  or  chlorine-water  fonns  with  aqueous  codeine 
a  dark-brown  liquid,  from  which  ammoiua  precipitates  an  amorphous, 
basic  resin  (Anderson).  —  5.  Codeuie  dissolved  in  excess  of  dilute 
hydrochloric  acid  and  treated  with  successive  small  quantities  of  chlorate 
o/potash,  at  70°,is  converted  into  ehlorocodcine  (Anderson).  —  6.  Codeine 
dissolves  in  cold  oil  of  vitriol  without  coloration  (Riegel,  Guy).  The 
solution  in  excess  of  moderately  strong  sulphiuic  acid  tunis  brown  after 
wanning  for  some  time,  and  throws  down  amorphous  codeine  on  addi- 
tion of  carbonate  of  soda  (sec  above) :  by  continued  lieating  a  green 
powder,  corresponding  with  sulphonarcotide  (xvi,  149)  is  obtained 
(Anderson).  —  7.  Strong  nitric  acid  warmed  with  ccnieine  acts  violently 
on  it,  with  formation  of  red  vapours  and  a  red  solution,  leaving  ou 
evaporation  a  yellow  resin,  the  red  solution  of  which  in  caustic  potash 
yields  a  large  quantity  of  methylamine  when  heated.  — Very  dilute 
nitnc  acid,  at  a  temperature  below  100°,  forms  nitro-codeine,  which 
r  Andr°^^       by  continued  heating,  with  formation  of  a  yeUow  reain 

Oil  of  vitriol  containing  nitric  acid  immediately  colours  codeine  pale- 
green,  then  blue-green ;  with  traces  of  nitric  acid,  green  (CouerbeV — 
The  colourless  solution  m  oil  of  vitriol  is  coloured  a  dirty  brown-red  bv 

S^rn^nf  1  ^T^V  ^^  ^'^'Sreeu,  with  brisk  evolution  of^,  by 
chromate  of  potash  (Riegel).  **    '  ^ 
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8.  Codeine,  heated  with  caustic  potash  solution^  solid  caustic  potash, 
or  potaah-lime,  evolves  methylamine  and  propylamine  [or  trimeth^la- 
miue  !  (Hofmann,  Ann.  Pharm,  79,  29)],  these  substances  being  mued 
with  ammonia,  even  when  the  decomposition  is  efifected  at  the  lowest 
possible  temperature.  During  the  decomposition,  colourless  crystals, 
resembling  benzoic  add  and  having  an  alkaline  reaction,  sublime  in  the 
neck  of  the  retort ;  the  crystals  turn  brown  in  the  air,  dissolve  slightly 
in  water  and  easily  in  adds,  and  are  predpitated  by  chloride  of  platinum. 
If  the  temperature  has  not  exceeded  175",  the  alkaline  residue  in  the 
retort  is  black-brown  and  decomposible  by  adds,  with  separation  of 
humus-like  flocks ;  it  yields  at  a  red-heat  a  Uttle  non-basic  oil  and  a 
further  quantity  of  volatile  bases,  among  which  ammonia  predominates 
(Anderson).  —  9.  Concentrated  alcoholic  codeine  absorbs  cyanogeuj  as* 
Burning  a  yellow  and  brown  colour,  and  deposits  crystals  of  bicyano- 
Godeine,  the  odour  of  cyanogen  being  at  the  same  time  replaced  by  that 
of  hydrocyanic  add  (Anderson),  — 10.  Iodide  ofethylj  heated  with  alco- 
holic coddne,  forms  iodide  of  ethyl-codeine  (How). 

Codeine  is  not  altered  by  sesquichlaride  of  iron  (Robiquet)  or  by 
io€^c  acid  (Riegel). 

Combinations. — With  Water.  A.  Bi^hydraUd  Codeine. — Codeine  is 
obtained  from  water,  or  from  ether  containing  water,  in  hydrated 
crvstals  (in  small  white  silky  scales :  Robiquet)  which  lose  6*50  p.  c. 
(Kobiquet),  6-65  p.  o.  (Gregory),  6*66  p.  c.  water  (=2  at.)  at  IOC* 
(Anderson).  Sp.  gr.  «  1*8  (Hunt,  Lieb.  Kopp*8  Jc^resb,  1855,  566). 
The  crystals  are  right  prismatic  (trimetric,  rhombic).  Pig.  63,  without  a, 
p  and  m.  The  crystals  obtained  from  solution  in  water  are  without  the 
face  t,  but  have  in  place  of  it  a  dome  z,  which  would  tnincate  the  face 
between  t  and  «.  y:  y=92^  20'  (Miller),  92°  30'  (Kopp),  91^  40' 
(Senarmont),  92^  8'  (Keferstein) ;  «  :  <  =  140**  23' ;  r  :  *  =  157''  26' ; 
z:t  =  UV37' ;  y  :  «  =  116°  18' ;  y  :  t  =  116**  45' ;  «  :  i  =  126°  57' 
(Miller) ;  u:u  over  m  =  78'  30'  (Kopp) ;  «  :  «  above  =  99°  55'  (Senar- 
mont) =  101°  2'  (Keferstein);  x:  *  above  r=:  134°  45'  (Senarmont) 
=  134°  39'  (Keferstein);  «  :  z  =  163°  20'  (Keferstein,  Fogg.  99,  275). 
Cleavable  parallel  to  ^(Miller,  Ann,  Phamu  77)  381),  parallel  to  u  (Kopp, 
Krystallogr.  p.  266). 

Qerhardt. 

86  0   216  6814    67  82 

N  14  4-41 

28  H  28  \ 7-25     7*46 

8  0 64  20-20 

C»lfH»»0«,2HO    817    10000 

B.  Codeine  dissolves  in  cold,  and  more  freely  in  hot  wcUer:  1,000 
parts  of  water  at  15°  dissolve  126  parts,  at  43°,  37  parts,  and  at 
100°,  61-8  parts  of  codeine  (Robiauet).  When  an  excess  of  codeine  is 
boiled  with  water,  the  undissolvea  p^^rtion  melts  to  an  oil  (Robiquet). 

With  Iodine.— Iodine,  triturated  with  codeine,  forms  a  brown  com- 
pound  little  soluble  in  water ;  the  same  body  is  formed  also,  together 
with  iodide  of  codeine,  by  alcoholic  iodine  (Pelletier).  Tincture  of 
iodine  throws  down  a  scarlet-brown  predpitate  from  hydrochlorate  of 
codeine  (v.  Planta).  A  solution  of  equal  parts  of  iodine  and  codeine 
in  the  smallest  possible  quantity  of  alcohol,  deposits  on  standing  small 
crystals  which   are  ruby-red  by  transmitted,   and  deep  violet  and 
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diamond-like  by  reflected  light ;  in  a  strong  light  they  exhibit  an  almost 
metallic  lustre  (Anderson).  Brown,  crystals,  having  an  adamantine 
lustre,  transparent  in  thin  laminae,  triturable  to  a  dark  orange-coloured 
powder,  The  crystals  are  oblique  prismatic  (monoclinic),  with  imperfect 
development  of  the  faces.  They  exhibit  two  prismatic  faces  u'  and  u 
(fig.  70),  only  one  of  which,  «,  has  a  strongly-developed  opposite  face 
behind,  the  face  opposite  to  u'  being  wanting.  To  the  right  of  u  are  two 
obliquely  situated  prismatic  faces,  d  (above)  and  d!  (below),  the  opposite 
faces  to  which  on  the  left  side  are  wanting.  The  base  p  has  nearly 
the  form  of  an  equilateral  triangle.  |) :  u'  =  131°  5' ;  p : «  =  116**  15' ; 
d '.  d  =77^  42^;  ;)  :  d=14:l°29';  the  lower  pi  rf' =  14P  9'; 
II :  tt'  =  147®  0' ;  rf  :  u  =  128**  0'.  The  u  faces  are  curved ;  the  others 
smooth  and  shining  (Haidinger  and  Fotterle.  Pogg.  80,  554). 

These  crystals  consist  of  Teriodide  of  Codeine  =  C*NH"0*,  31:  hydro- 
sulphuric  add  converts  them  into  hydriodate  of  codeine,  with  separation 
of  sulphur;  warm  oil  of  vitriol  dissolves  them  with  brown  colour; 
nitric  acid  attacks  them  slowly.  BoiUng  caustic  potash  takes  up  the 
iodine  and  leaves  codeine.  Nitrate  of  silver  precipitates  the  greater 
part  of  the  iodine.  The  crystals  are  insoluble  in  water  and  ether,  but 
soluble  with  red-brown  colour  in  alcohol  (Anderson,  Edin,  N,  Phil, 
Journ.  50,  103 :  Lieh.  Kopp.  Jahresb,  1850,  429). 

With  Acids, — Codeine  combines  with  acids,  forming  salts  which, 
for  the  most  part,  are  crystaUisable  (Robiquet).  It  precipitates  the 
salts  of  lead,  iron,  cobalt,  and  nickel.  Ammonia  does  not  precipitate 
the  salts  of  codeine  (Robiquet) ;  it  does  not  precipitate  codeine  from 
its  solution  in  hydrochloric  acid,  but  throws  down  a  part  from  the 
solution  in  acetic  acid  (Pellctier) ;  it  precipitators  codeine  from  its  salts, 
after  some  time,  in  small  opaque  crystals  (Anderson).  Solution  of 
caustic  potash  immediately  precipitates  salts  of  codeine ;  a  portion  of 
the  codeine,  however,  remains  in  solution  in  presence  of  a  gi*eat  excess 
of  potash  (Robiquet,  Pelletier,  Anderson).  The  salts  of  codeine  arc 
not  precipitated  by  carbonate  of  soda  (Anderson).  They  are,  nearly 
insoluble  in  ether  (Pelletier). 

Carbonate  of  Codeine.  Obtained  by  decomposing  the  liydrochloratc  with 
carbonate  of  silver.  It  is  not  formed  on  passing  carbonic  acid  into 
water  in  which  codeine  is  suspended,  nor  by  precipitating  salts  of  codeine 
with  alkaUue  carbonates.  —  It  decomposes  quickly,  with  liberation  of 
carbonic  acid  (H.  How,  Chetn.  Gaz.  1854,  341 ;  Lieb,  Kopp.  1854,  518). 

Phosphate  of  Codeine.  Phosphate  of  soda  does  not  precipitate  salts  of 
codeine  (v.  Planta).  —  Aqueous  phosphoric  acid  is  neutralised  with 
codeine,  and  the  concentrated  solution  is  mixed  with  alcohol.  —  Short, 
thick  prisms,  or  fine  scales.  Easily  soluble  in  water,  from  which  it  does 
not  crystallise  = —  Loses  6*27  p.  c.  =  3  at.,  water,  at  100°  (calc.  6"35 
p.  c.  HO)  (Anderson). 

Ihried.  Anderson. 

86  0   : 216  64-27    5426 

N  14  8-52 

24  H  24  *      6-03    6*49 

9  0   72  1809 

PO*  71  1809 

0"NHno«,3HO,PO*....  397    10000 

Hyposulphite  of  Codeine.  —  ObtauK'd  in  the   same  niamier  as  the 
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morphine-salt  (xvi,  430).  —  Rhombic  prisms,  oontainiug  C*X11"0*, 
HOjSK)*  +  5  aq.  and  losing  6  at.  water  at  100^  Dissolves  in  18  parts  of 
oold  water,  and  more  freely  in  alcohol  (How,  Edin,  N.  Phil.  Journ.j 
new  seriesj  1,  47 ;  Lieb.  Kopp,^  1855,  571). 

Sulphate  of  Codeine.  —  Four-sided  prisms  and  tufts  of  needles 
(Anderson).  Right  prismatic,  exhibiting  the  faces  y»  m  and  u  of 
fig.  53.  y  :  y  =  151°  12' ;  u  :  tn  =:  113°  45'.  Cloavable  paraUd  to  m. 
(MQler).  It  is  neutral  only  after  repeated  crystallisation.  Dissolves  in 
30  parts  of  cold,  and  in  a  smaller  quaiitity  of  hot  water. — Gives  off 
11-3  p.  c.  =  5  at.  water  at  100"*  (calc.  11-45  p.  c.)  (Anderson). 
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22  H  

7  0  

22    

66    .... 

.. 661 
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40    

........    11-66 

0*NH«0»,HO,SO»  ....  848    100*00 

lodate  of  Codeine. — Formed  by  dissolving  codeine  in  excess  of 
iodic  add.    Fan-shaped  groups  of  deUcate  needles  (Pelletier). 

Hydriodate  of  Codeine.  —  Iodide  of  potasuom  throws  down  firom  hydro- 
chlorate  of  codeine,  after  long  standing,  tufts  of  needles  (y.  Planta).  •—  The   salt 

is  obtained  by  dissolving  codeine  in  hot  aqueous  hydriodic  acid,  and  cool- 
ing (Pelletier,  Anderson).  —  Long,  shining  needles.  Dissolves  in  about 
60  parts  of  cold,  and  much  more  freely  in  boiling  water  (Anderson).  The 
aqueous  solution  is  not  precipitated  by  ammonia  (Pelletier) :  the  con- 
centrated solution  is  precipitated  after  some  time  (Anderson). 

Anderson. 
€ft  100*.  mean. 

86  0    2160 48-60    4840 

N    140  8-15 

24  H   24-0 6-40    ........      6.69 

8  0 640 14-45 

1 126-8  28-40  28-22 

CWH«0«,HI  +  2aq 4448 100-00* 

Perchlorate  of  Codeine. — Resembles  the  morphme-salt  (xvi,  431), 
but  is  stin  more  soluble  in  water  and  alcohoL  Explodes  when  heated 
(Bodeker,  Ann.  Pharm.  71,  63). 

HydrocMorate  of  Codeine. — One  himdred  parts  of  codeine  take  up 
12-76  parts  (Robiquet),  12-59  parts  (Regnault),  14-18  parts  of  hydro- 
chloric  add  gis  (Gregoiy)  (calc  - 12-2  pts.).  The  salt  formed  thereby  is 
neutral  and  perfectly  soluble  in  water  (Regnault).  —  Hot  aqueous 
hydrochloric  add  saturated  with  codeine  soUdifies  almost  completely 
on  cooling.  More  dilute  solutions  yield  tufts  of  short  needles  which 
appear  under  the  microscope  as  four-sided  prisms  with  dihedral  sum- 
mits. The  crystals  lose  2-88  p.  c,  of  water  (=3  1  at.)  at  100°,  and 
retain  3  at.,  which  are  given  off,  together  with  a  little  add,  at  121"*, 
the  residue  having  an  c&aline  reaction.  They  dissolve  in  20  parts  of 
water  at  15-5°,  and  in  less  than  1  part  of  boiling  water  (Anderson).  On 
one  occasion  Anderson  obtained    anliydroua    crystals   (direct  from   the  mother- 

voL.  xvn.  ^ 


34  PRIMARY  NUCLEUS  C«H« ;   OXYAZO-NUCLEUS  C»NHWO«. 

Uquor  of  hydrochlorftte  of  morphine)  j  another  time  the  hydrated  crystala  were 

rendered  azihydrouB  at  100" 

Anderson. 

86  C  ....^ 2160    64-88    6462 

N 140    417 

22  H 22-0    6-66    6*76 

6  0 480    14-82 

a 86-6    1058 

C»NH»0*,HC1    836-6    100-00 

Anderson. 
Hydrated.  mean, 

36 C  216-0    69-58    ^  5968 

N 140    8-86 

25  H 26-0    6-89    .    708 

9  O  ^ 720    19-88 

a 85-6    9-79 


O^H»0«,Ha  +  8aq 862  6    lOOOO 

Anderson  {Chem.  8oc.  Quart.  J,  16,  466)  did  not  succeed  in  obtaining  a  double- 
salt  of  hydroehlorate  of  codeine  with  sal-ammoniac.     (Contraiy  to  Bobiquet) 

Nitrate  of  Codeine. — Prepared  by  gradually  adding  nitric  acid  of 
sp.  gT.  1-06,  to  powdered  codeine,  avoiding  an  excess. — Crystallises  from 
a  solution  in  boiling  water  in  small  prisms.  Melts  when  heated,  and 
solidifies  to  a  brown  resinous  mass  on  cooling :  by  a  stronger  heat  it  is 
rapidly  decomposed,  and  leaves  a  heavy,  difficultly  combustible  char- 
coal (Anderson). 

ai  100^.  Anderson. 

36  C 216  69-66    69-40 

2N 28  7-73 

22  H 22  607    664 

12  0 96  26  54 

(WrHaO«,HO,NO« 362    10000 

Ckromate  of  Codeine  forms  fine  yellow  needles  (Anderson). 

Codeine-salts  give  bulky  brown-yellow  precipitates,  with  phasphomo- 
lyhdic  add  (xiii,  164)  (Somienschein) ;  and  dirty- white  precipitates  with 
phosphantinumic  acid  (xiv.  277)  (Schulze).  —  Codeine  forms,  with  iodide 
and  bromide  of  mercury^  crystallisable  double  salts,  corresponding  to 
tiiosc  of  morphine,  and  obtained  in  like  manner ;  they  are  soluble  in 
hot  water  and  alcohol  (Groves).  lodhydrargyrate  of  potassium  throws 
down,  from  hydroehlorate  of  codeine,  a  yellowish- white,  pulverulent 
precipitate,  which  is  insoluble  in  hydrochloric  acid  (v.  Planta). 

Codeine  forms,  with  mercuric  chloride^  a  white  precipitate,  which 
cryBtallises  from  hot  water  and  alcohol  (Anderson).  Hydroehlorate 
of  codeme  is  not  precipitated  by  mercuric  chloride  (v.  Planta). 

Terchhyride  of  gold  forms,  with  hydroehlorate  of  codeine,  a  brown 
preapitate,  soluble  m  hydrochloric  acid  (v.  Planta), 

Chlaroplcoinate  of  Codeine.  — (Monde  of  platmum,  not  in  excess, 
J^pitatcs  from  moderately  concentrated  solutions  of  hydroehlorate  of 
^h!!^^;-*  ^*?^^:y^^^^^  powder,  which,  on  standing  beneath  the  surface 
?hP  LM-  '''  ^^I'^^^'^  H""  ^r^«g«-<5olouied  crystalline  granules; 
the  mothor-hqiior  deposits  a  further  quantity  on  standing.     In  more 
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dilute  solutions,  the  mixture  remains  clear  at  first,  and  afterwards 
deposits  tufts  of  delicate  needles  having  a  silky  lustre  (Andt^rson).  — 
Crystallises  in  fine  dark-yellow,  bard  needles  (Liebig);  from  a  solution 
in  hot  water,  in  granules  and  as  powder,  with  pai|;tial  decomposition. 
By  long  boilmg  with  excess  of  chloride  of  platinuAu  it  is  completely 
decomposed.  The  air-dried  crystals  contain  4  at.  water,  of  which 
3  at.  =  5*15  p.  c,  are  given  off  at  100**,  the  remaimng  atom  being 
expelled  at  121°,  together  with  a  little  add,  whereby  the  salt  is  rendered 
brown  (Anderson).  Dissolves  in  water  more  easily  than  the  correspond- 
ing morphine-salt  (Liebig). 

Andefsoti. 
<U  100*.  mean. 

86  0 216-0  4201    41-91 

N 14-0  2-72 

23  H 280  4-47    476 

7  O MO  10-89 

Pt    98-7  19-19    19-11 

3  01 106-S 20-72 

0«NH«»0«,Ha,Pta»  +  »q.  ....  514-2    100-00 

Liebig  found  19*81  p.  c.  platinum  (in  the  anhydrouB  salt  ?)  calc.  «  19*63  p.  e. 

Protochloride  of  palladium  produces,  with  codeine,  a  yellow  precipi- 
tate, which  is  decomposed  on  boiling,  with  separation  of  palladium 
(Anderson).  —  nydrochlorate  of  codeine  is  not  precipitated  by  chloride 
of  iridium  and  sodium  (v.  Planta). 

Ilydrocyanate  of  Codeine  is  non-crystalline  (Anderson). 

Ilydroferrocyanaie  of  Codeine,  Alcoholic  codeine  forms,  with  alcoholic 
hydi*ofcrrocyanic  acid,  a  white  precipitate  which  dissolves  iji  excess  of 
the  acid,  and  crystallises  in  white  needles  on  long  standing.  —  Easily 
dccomposible,  and  not  susceptible  of  re-crystallization.  In  the  dry 
state,  or  in  solution,  it  is  decomposed  by  heat,  with  evolution  of  a 
large  quantity  of  hydrocyanic  aeid,  and  separation  of  white  protocyanide 
of  iron,  which  immediately  turns  blue  (DoUfus). 

Ferricyanide  of  potassium  throws  down  from  aqueous  salts  of  codeine, 
after  some  time,  a  crystalline  precipitate,  a  solution  of  which  deposits  a 
blue  powder,  even  on  evaporation  in  a  vacuum  (Dollfus). 

Hydrosulphocyanate  of  Codeine.  —  Sulphocyanide  of  potassium  added 
to  acetate  of  codeine,  occasions  no  precipitate  at  first,  but  in  a  quarter 
of  an  hour  pearly  crystals  are  produced.  The  crystals  disappear  quickly 
-when  the  liquid  is  heated,  and  are  again  formed  on  cooling  (O.  Henry, 
J.  Pharm.  24,  194).  The  precipitate  contains  hydrosulphocyanate  of 
codeine,  together  with  sulphocyanide  of  potassium,  which  last  is  not 
completely  removed  even  by  six  or  eight  re-crystallisations  ;  it  is  better, 
therefore,  to  prepare  the  salt  from  hydrosulphocyanic  acid  and  codeuie 
(Dollfus).  —  Stellate  groups  of  fine  transparent  needles,  which  melt  at 
100°  (Dollfus),  and  lose  2-47  p.  c.  =  1  at.  water  (Anderson). 

Dollfus.         Anderson. 
at  90°.  at  100«. 

38  C  228  63(58     0230     63-20 

2  X '. '.".* 28  7K'' 

22  11 22  61 1     C13     C  y3 

GOZZ'ZZZZZ    48  1313 

2  S  82  B-93     0<^^ 


C*NH*»0»,C»NHS« 358    100  O'J 


D    2 


36  OXY-IODO-AZO-NUCLEUS  C"NH»7I-0«. 

The  crystalB  contain  16*68  p.  c.  of  hydrosulpbocyanic  acid  (cole.  «  16*52  p.  c.) 
(DoUfus).  — The  sfdt  analvscd  by  DoUfus,  dried  at  90',  contains  t  at.  of  water  (calo, 
62-46  p.  c.  C,  5-9  H.)  (Gerhardt,  N.  J,  Fharm,  13,  308). 

Acetate  of  Codeine  is  cr^'stallisable  and  non-deliqucBcent  (0.  Henry). 

Oxcdate  of  Codeine  —  Crystallises  from  a  hot  solution,  on  cooling",  in 
short  prisms  and  scales,  which  lose  7  p.  c.  =  3  at.  of  water  (calc.  =  7*27 

5.  c.)  at  lOO"*,  and  tnm  brown  at  121°,  undergoing  decomposition.  — 
dissolves  in  30  parts  of  water  at  15*5®,  and  in  ^  pt.  of  water  at  100° 
(Anderson). 

at  100*.  Anderson. 

88  0   228  66-28    6619 

N 14  407 

22  H 22  6-89    6*60 

10  0   80  23-26 

C«NH»»0«,CWB[0* 844    100*00 

Tartrate  of  Codeine  is  not  crystallisable  (Anderson).  —  Picric  acid 
throws  down,  from  hydrochlorate  of  codeine,  a  sulphur-yellow  powder 
(v.  Planta).  Alcoholic  picric  add  scarcely  precipitates  an  alcoholic 
solution  of  codeine  (G.  Kemp).  —  The  salts  of  codeine  are  abundantly 
precipitated  by  tincture  of  galls  (Robiquet).  Tannic  acid  predpitates  a 
solution  containing  ^^th  of  codeine  (0.  Henry,  J.  Pharm.  21,  212). 
Hydrochlorate  of  codeine  behaves,  towards  tincture  and  infusion  of 
galls,  in  the  same  manner  as  the  morphine-salt  (v.  Planta). 

Hydrochlorate  of  codeine  forms,  with  hydrochlorate  of  morphiney  a 
double-salt,  which  may  be  obtained  according  to  xvi,  416.  The  s^alt 
contains  3  parts  of  codeine  to  1  part  of  morpliine  (Kone,  Bull,  de  VAcad, 
de  Bruxelles,  1837,  p.  424). 

C.  With  Alkalis.  Codeine  dissolves  in  aqueous  ammonia  (0.  Heniy), 
in  68*5  parts  of  moderately  strong  solution  of  ammonia  at  15*5°,  about 
as  freely,  therefore,  as  in  water  (Anderson).  It  does  not  dissolve  in 
alkaline  liquids  (Robiquet).  See  above.  It  is  not  precipitated  from  a 
saturated  aqueous  solution,  by  concentrated  solution  of  caustic  potash 
(Anderson). 

Godeme  dissolves  in  alcohol  and  ether  (^Hcnry,  Robiquet).  The 
ethereal  solution,  when  evaporated,  yields  a  lew  crystals  at  first,  and 
afterwards  remams  [with  ether  contaming  alcohol  (Anderson)]  in  the 
form  of  a  syrup,  which  crystallises  only  after  addition  of  water 
(Robiquet). 


Oxy-iodo-azo-nucUus  C*NH"P(y. 

Biniodocodeine. 

C»NH»PO*  =  C»NH"I«0«,H». 

J.  BaowN.  Tram.  Roy,  Soc.  Edin.  21,  1,  49 ;  Phil  Mag.  [41  8,  201 ; 
Ann.  Pharm  92  325 ;  J.  pr.  Chein.  63,  370 ;  Pharm.  Cmr.  1854, 
797 ;  Lieh.  Kopp's  Jahresb.  1854,  510. 

Aquecus  chloride  of  iodine  (obtained  by  passing  chlorine  into  water 
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in  which  iodine  is  suspended  till  nearly  the  whole  is  dissolved)  throws 
down  from  concentrated  a(|ueous  solutions  of  hydrochlorato  of  codeine 
a  yellow  crystalline  precipitate,  which  is  deposited  from  a  hot,  mode- 
rately dUate  alcoholic  solution,  on  cooling,  in  stellate  crystals. 

The  crystals  contain  iodine  (hydriodate  of  biniodocodeine,  or  biniodo- 
oodeine  ?  Er.).  They  lose  a  portion  of  their  iodine  on  re-oystallisation 
from  alcohol,  and  separate  again  from  a  concentrated  alcoholic  solution, 
in  an  amorphous  mass.  They  are  insoluble  in  water,  but  soluble  in  cold 
hydrochloric  acid,  from  which  they  separate  on  heating,  in  the  form  of 
an  oil,  afterwards  solidifying  to  a  flocculent  mass.  They  are  precipi- 
tated from  the  solution  in  hydrochloric  acid  by  )x)tash  and  ammonia.  — 
Bichloride  of  platinum,  added  to  the  solution  in  hydrochloric  acid,  forms 
a  yellow  precipitate  containing  12*20  p.  c.  platinum,  and  corresponding 
to  the  foimula  C'Nn^IK)*,  HCl,PtCi»  -f  2H0  (calc.  11-95  p.  c.  Ft). 


Oxif-hromO'OZO'nucleuB  C'NH^BrO*. 

Bromocodeine. 

C»Nff»BrO*  =  C»NH"BrO«,H>. 

Anbersok.    Ann.  Pharm,  77,  362. 

Preparation.  Bromine-water  Is  added  by  small  portions  to  finely 
powdered  codeine  till  the  whole  is  dissolved  (small  crystals  of  hydro- 
bromate  of  bromocodeine  being  deposited  when  saturated  bromine- 
water  is  used).  The  bromocodeine  thereby  formed  is  at  once  precipi- 
tated by  ammonia  as  a  silver- white  powder,  and  freed  from  codeino 
thrown  down  at  the  same  time  by  solution  in  hydrochloric  acid,  precipi- 
tation by  ammonia,  and  re-crystallisation  from  sJcohol.     It  is  apt  to  retain 

Bmall  quantities  of  codcino. 

m 

Properties.  The  hydrated  crystals  lose  their  water  at  100**.  Melts 
to  a  colourless  liquid  when  heated. 


86  0 

o^lOO*. 

216    

14    

20    

Anderson. 
67-21 

N 
2011 

3-70 
6-29    .... 

5*44 

Br 

80    

21-16    

21-60 

6  O 

■  ■•■•««  ■•••■••••■••••••            ^BU        ■•••■•• 

.....      12-71 

0»NH»Br(y»    .... 

........    878    

.....     10000 

Decomposes  a  little  above  its  melting  point. — A  solution  in  oil  of 
vitriol  assumes  a  dark  colour  on  heating.  —  Less  easUy  decomposed  than 
codeine  by  nitric  add.  —  An  excess  of  bromine  gradually  converts  it  into 
hydrobromate  of  tribromocodeine,  which  is  precipitated. 

Crystallised  bromocodeine  forms  prisms  with  dihedral  summits,  or 
small  shining  needles  containing  sometimes  2*32  p.  c.  (=:  1  at.),  some 
times  6'66  p.  c.  (=  3  at.)  of  water. 

Hydrobromate  of  Bromocodeine.  —  Small  prisms,  slightly  soluble  ia 
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cold,  very  easily  soluble  in  hot  water.    Does  not  lose  its  water  of 
crystallisation  at  100^. 


36  0.. 

2  Br 
23  H. 
8  O... 


at  lOO". 

Anderson. 

210    

46-28    .. 

4518 

14    

2-98 

160    

83-54 

23     

4-84     .. 

5-25 

64     

..       13-41 

0"NH»BrO«HBr  +  2 aq.    477     10000 

Hydrochlorate  of  Bromocodeme  forms  star-shaped  groups  of  needles, 
resembling  those  of  hydrochlorate  of  codeine.  —  Chloro-platinate  of 
Bromocodeine  is  a  pale-yellow  powder,  insoluble  in  water  and  alcohol, 
containing  16*98  p.  c.  platinum  (calc.  16*89  p.c.  Pt.). 

Bromocodeine  dissolves  easily  in  alcoholy  especially  when  hot.  It  is 
nearly  insoluble  in  ether. 


Oxy-bromo'CuO'tiucletia  C*Nn'*Br*0*. 

Terbromocodeine. 

C»NBr»ffK)*  =  C»NBr»ff«0*,H». 

Ain)£BS0N.    Ann*  Pharm.  77,  365. 

Codeine  is  converted  by  bromine- water  into  hydrobromate  of  bromo- 
codeine, and  more  bromine-water  is  then  added  till  a  fresh  addition 
no  longer  produces  a  bright-yellow  precipitate  on  standing  for  a 
day.  The  precipitated  hydrobromate  of  terbromocodeine  is  collected, 
washed  with  water,  dissolved  in  hydrochloric  acid,  and  precipitated  by 
ammonia.  To  purify  the  flocculent  precipitate  of  terbromocodeine  thus 
obtained,  it  is  washed  with  water,  dissolved  in  alcohol,  and  precipitated 
by  water,  then  again  dissolved  in  alcohol,  and  thrown  down  by  ether. 

White,  heavy,  amorphous  precipitate,  grey  after  drying. 


36  0  

at  100^ 
216    

..      40-27    .... 
2-61 

3-36     ... 
9-00 

Anderson. 
....    89*69 

N  

8  Br 

18  H  

14    

240     

18 

44-68 

8'66 

6  O  

48     

0»NHWBr»O«    .... 

636     

..     10000 

Turns  brown  on  fieating,  and  undergoes  decomposition  when  melted, 
leaving  a  difficultly  combustible  charcoal. 

Insoluble  in  water,  —  Behaves  as  a  feeble  base,  and  forms  amorphous 
sparingly  soluble  salts. 

HydrobromaJte  of  Terbromocodeine, — Bright  yellow,  amorphous  powder, 
sUghtly  soluble  in  cold,  and  rather  more  soluble  in  hot  water. 
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Audenozu 
at  100*.  mean. 

72  C  ^  432  32-84    82'21 

2  N  « 28  212 

9  Br     720  64-76    6608 

89  H  89  2-96    2  85 

12  O  96  7-88 

2CP»NBr^"0«,8HBr  1815    10000 

Hydrochloraie  of  Terhromocodeine, — Deposited  from  a  solution  of 
terbromooodeine  in  hot  dilute  hydrochloric  acid,  on  cooling,  as  an  amor- 
phous powder. 

CJiloro-platinate  of  Tribromocodetne.  —  Brown-yellow  powder,  soluble 
in  water  and  alcohol.  Contains,  at  100°,  13*07  p.  c,  platinum,  agreeing, 
therefore,  with  the  foimula  (;"NBr>B["0«,nCl,PtCl»  {calc.  13-29  p.  c.  Pt.). 

Terbromooodeine  is  easily  soluble  in  alcohol^  insoluble  in  ether. 


Oxif'ChlorO'ato-nucieua  C*NH"C10*. 

Chlorocodeine. 

C^H»C10«  =5  C«NH"010»,BP, 
Akdebsok.     Ann.  Pharm.  77,  368. 

Finely  powdered  chlorate  of  potash  is  added  by  degrees  to  a  solution 
of  codeine  in  excess  of  dilute  hydrochloric  add,  at  60°  or  70°,  so  long  as 
the  precipitate  produced  by  ammonia  in  a  test-portion  of  the  liquid  con- 
tinues to  increase.  The  liquid  is  then  precipitated  with  a  sUght  excess 
of  ammonia,  and  the  silvery,  crystalline  precipitate  is  dissolved  in  hydro- 
chloric acid,  treated  with  animal  charcoal,  again  precipitated  by  am- 
monia, and  allowed  to  crystallise  from  hot  alcohol.     If  the  action  of  chlorate 

of  potash  were  continued  too  long,  decomposition-products  would  be  formed.  Some 
decomposition  always  takes  place,  and  hence  the  filtrate  from  the  chlorocodeine  is 
coloured  dark-red. 

The  crystals  obtained  from  water  are  hydrated  chlorocodeine. 
They  are  rendered  anhydrous  by  drying  at  100°. 

o^lOO^. 

86  C 216       

N... 14       ..... 

d    86-6     ... 

20  H    20 

6  O     48 


Anderson. 

mean. 

64-76    .. 

64-81 

4-19 

10-64     .. 

10-82 

6*99 

.......      616 

14-42 

C>^H»C10*  888-6      100-00 


Chlorocodeine  treated  with  boiling  nitric  acidy  is  less  easily  decom- 
posed than  codeine,  evolving  red  vapours  and  a  peculiar  gas  having 
a  very  penetrating  odour.  —  Dissolves  m  cold,  and  blackens  in  hot  oil 
ofvitrioL 

Hydrated  CA/oroco^eme.  —  Obtained  from  hot  aqueous  solutions  of 
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BTTiall  prisms,  closely  resembling',  and  probably  isomorphows  with 
those  of  bromocodeine. — Loses  7'o(j  p.  c.  (=  3  at.)  of  water  at  100** 
(calc.  7-48  p.  c.  HO). 

Dissolves  very  slightly  in  hot  water.  —  The  salts  of  chlorocodeine 
resemble  those  of  bromocodeine. 

Sulphate  of  Chlorocodeine,  —  Radiated  groups  of  short  prisms,  easily 
soluble  in  hot  water  and  alcohol. 

CryHaU.  Anderson. 

C»NH»C10«      383-6    79-63 

SO«,HO  AQ        11-75    11-90 

4  HO   36 8-62    8-76 

C»NH»aO«,SO»,HO  +  4aq.   ....    418-5    10000 

Chloroplatinate  of  Chlorocodeine,  —  Hydrochlorate  of  chlorocodeine 
forms,  with  bichloride  of  platinum,  a  pale-yellow  precipitate  but 
sUghtly  soluble  in  water. 

at  100°.  Anderson. 

86  0 216     M 4002    40*80 

N 14     2-59    ........ 

21  H 21 3-89    409 

6  O 48     8-91 

Pt 98-7  18-28    . .    18-29 

4  01 142      26-31 

0"NH»C10«,HCl,Pt01»  ....      539-7  100000 

Chlorocodeine  dissolves  easily  in  strong  alcohol^  especially  when 
hot.    It  is  only  sUghtly  soluble  in  ether. 


Oxt/'nitro-azo-nucleua  C'^NH^XO*. 

Nitrocodeine. 

C"N»H««**  =  C"NH»«X0*,EP. 
Andebson.    Ann.  Pharm.  77,  358 ;  Prelim.  Notice  Ann,  Pharm.  75, 80. 

Preparation,  (See  p.  80.)  Finely  powdered  codeine  is  added  to 
moderately  hot  (not  boiUng)  nitric  acid  of  sp.  gr.  1*06,  and  the  liquid 
is  heated  for  a  few  minutes,  or  until  a  small  portion  gives  an  abundant 
precipitate,  on  addition  of  ammonia.  The  whole  is  then  neutraUzed 
with  ammonia,  which  throws  down  nitrocodeine  in  silvery  laminsB. 
The  precipitate  is  dissolved  in  hydrochloric  acid,  boiled  with  animal 
charcoal,  precipitated  several  times  by  ammonia  to  remove  resin  and 
unchanged  codeine,  and  crystaUised  from  dilute  alcohol  or  cther- 
alcohoL  —  Careful  treatment  is  necessary  to  prevent  the  decomposition 
of  the  nitrocodeine  by  nitric  acid.  The  decomposition  is  manifested 
by  the  evolution  of  red  vapours,  and  by  the  red  colour  of  the  liquid 
which  has  been  precipitated  by  ammonia. 

Properties,  Yellow  or  fawn-coloured  silky,  delicate  needles  ap- 
pearing   under  the  microscope  as  four-sided  prisms  with  dihedral 
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summits.  —  McUfl,  when  cautiously  heated,  to  a  yellow  oil,  which 
soIidificB  in  the  crystalline  state. 


86  0    

2  N  

CryttaU. 
....    216    
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Dtcompositions.  Nitrocodeine,  when  strongly  heated.^  explodes  with- 
out flame,  leaving  a  heavy  charcoal.  —  On  warming  it  with  hydrosul^ 
pkaie  ofamrnamay  sulphur  is  precipitated,  and  a  brown  filtrate  is  ob- 
tained, from  which  ammonia  throws  down  a  brown,  amorphous  pre- 
cipitate. This  precipitate,  when  dissolyed  in  hydrochloric  acid,  boiled  with  animal 
charcoal,  and  pi-ccipitated  by  ammonia,  yields  a  pale-yellow  base,  easily  soluble  in 
alcohol,  from  which  it  is  usually  deposited  in  the  form  of  an  amorphous  powder,  but 
was  obtained  on  one  occasion  m  brown  crystals  :  probably  Axocodeine  0*!N'H^'. 

Comlinatiom.  Nitrocodeine  dissolves  slightly  in  hot  watery  crystal- 
lising on  cooling.  —  It  forms,  with  octefo,  neutral  soluble  salts,  from 
which  ammonia  and  potash  precipitate  the  nitrocodeine  as  a  ciystalline 
powder. 

Sulphate  of  Nitrocodeine  forms  tufts  of  neutral  needles,  very  soluble 
in  hot  water.  The  salt,  dried  at  100°,  contains  10*13  p.  c.  sulphuric 
acid,  corresponding  to  the  formula  C"NH»XO«,SO*,HO  (calc.  10'17 
p.  c.  S0»). 

Hydrochhrate  of  Nitrocodeine.  —  Nitrocodeine  dissolves  readily  in 
hydrochloric  acid,  and  yields  this  salt  in  the  form  of  a  resinous  mass 
on  evaporation. 

Ckhroplatinate  of  i\rtVrococfem«.  —  Hydrochlorate  of  nitrocodeine 
throws  down  from  bichloride  of  platinum  a  yellow  powder  insoluble  in 
water  and  in  alcohol.  The  air-dried  powder  loses  656  p.  c.  of  water  = 
4  at.,  at  100**  (calc.  =  6-14  p.  c.  HO). 
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The    oxalate  forms  fine  yellow  short  prisms,  easily  soluble  in 
water. 

Nitrocodeine  dissolves  freely  in  hot  alcohol^  slightly  in  ether. 
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Conjugated  Compounds  of  Codeine, 

Bicyanocodeine. 

C^N»H«0«  =  C»Cy«AdH"0«,H». 

Anderson.    Ann.  Fkarm.  77,  371. 

Cyanogen  gas  is  slowly  passed  into  a  saturated  solution  of  codeine 
in  alcohol,  and  the  crystals  thereby  formed  are  collected  on  a  filter. 
On  again  treating  the  filtrate  with  cyanogen,  a  further  quantity 
of  less  pure  crystals  is  obtained.  The  crystals  are  dissolved  in  warm 
cthcr-alcohol,  through  which  cyanogen  is  passed  to  convert  any  un- 
changed codeine,  and  the  colourless  or  yellowish  crystals  which  form 
on  cooling  are  purified  by  re-crystallisation  from  hot  alcohol  or  ether- 
alcohol. 

Ilighly-lustrouB,  thin,  six-sided  laminae.  Contains  no  water  of 
crystallisation. 

In  vacuo,  Anderson. 

40  C 240  68-87  6813 

8  N 42  11-68  11-66 

21  H 21  6-97  6-06 

6  O 48  18-97  1416 

C«N»H«»0«  ....    861    10000    lOOKK) 

Bicyanocodeine  dissolves  with  difficulty  in  wafer,  more  easily  on 
addition  of  alcohol.  The  aqueous  solution  deposits  crystals  of  codeine 
on  evaporation.  With  hydrochloric^  sulphuric^  and  oxalic  acids  it  forms 
difficultly  soluble  crystalline  compounds,  which,  when  kept  for  24 
hours,  evolve  an  odour  of  hydrocyanic  acid,  and,  even  before  that, 
yield  ammonia  on  addition  of  potash.  Bichloride  of  platinum  added  to 
the  solution  in  hydrochloric  acid  pi-oduces  an  immediate  evolution  of 
hydrocyanic  acid. 

Ethyl-codeine. 

C«NH*W  =  C«*N(C*H»)IP»OSn». 
H.  How.     Chm.  Soc.  Qu.  J.  6,  125 ;  Ann.  Pharm.  88,  839. 

Ttnecod^n, 

A  mixture  of  finely-powdered  codeine  with  iodide  of  ethyl  and  a 
quantity  of  absolute  alcohol  sufficient  to  dissolve  the  codeine,  heated 
in  a  water>bath  for  two  hours  in  a  sealed  tube,  solidifies,  from  forma- 
tion of  crystals  of  hydriodate  of  ethylcodeine.  The  crystals  are 
collected,  washed  with  alcohol,  and  re-crystallised  from  water. 

An  aqueous  solution  of  these  crystals  decomposed  by  oxide  of 
silver  yields  hydrated  ethylcodeine  having  a  strong  alkaline  reaction ; 
it  absorbs  carbonic  acid  on  evaporation,  and  leaves  a  coloured 
translucent  residue.    This  residue  is  decomposed  by  heating  with 
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iodide  of  ethyl,  in  the  Bame  manner  as  methyl-morphine  (xvi ,  439)  ih 
decomposed  when  heated  with  iodide  of  methyl,  without  formation  of 
bietbylcodeine. 

Hydriodate  of  Ethylcoddne  forms  tufts  of  white  needles.  Its  aqueous 
solution  is  not  precipitated  by  ammonia  or  potash,  but  becomes  turbid 
on  boiling  with  solution  of  caustic  potash,  apparently  from  decompo- 
sition of  the  ethylcodeine. — Dissolves  easily  in  cold  water. 


at  100'  How. 


40  O. 

N, 

26  H 

6  O. 

I 


mm  M^^            ••••• 

...      52-73     .... 

...     62  59 

14    

3*07 

26     

>••               D   /  A.        *••• 

....      5-87 

48    

...      1057 

127    

..<           £l'\ji        .... 

....    2^-91 

C»N(C*H»)H»0«,HI  ....    455     10000 


Primary  Nucleus  C**H". 

Sycocerylic  Alcohol. 

W.  Db  la.  Rub  anb  H.  Mvller.  Lond.  Roy,  Soc,  Proc.  10,  298 ; 
Phil.  Mag,  [4]  20,  225 ;  Ann.  Pharm.  116, 255  ;  Zeitschr,  Ch.  Pharm. 
8,  743 ;  Bep.  Chim.pure,  2,  410  ;-PAi7.  Trans.  1860,  43 ;  Chem.  Soc. 
Qu.  J.  15,  62  ;  J.  pr.  Chem.  89, 221  ;  Chem,  Centr.  1862,  705 ;  Kopp'a 
Jakresh.  1861,  637. 

Source.  Occurs  as  acetate  of  sycoceryl,  in  the  resin  of  Ficus 
ruhiginosa,  from  New  South  Wales. 

Preparation.  The  resin  is  first  treated  with  cold  alcohol  to  remove 
sycoretin,  and  the  residue  is  exhausted  with  boiling  alcohol ;  the 
solution,  on  cooling,  yields  crystals  of  acetate  of  sycoceryl,  a  small 
quantity  of  another  flocculent  substance  being  also  deposited  towards 
the  end  of  the  crystallisation.  When  the  solution  is  allowed  to  cool 
only  to  about  40  ,  and  the  crvstals  then  formed  are  separated,  re- 
crystallised  from  alcohol,  and  afterwards  treated,  at  30°,  with  a 
quantity  of  ether  insufficient  for  complete  solution,  the  acetate  is 
obtained,  whilst  a  neutral  crystalline  body  (containing  75-56  p.  c.  C,  and 
12-3  H),  insoluble  in  ether,  is  left  behind.  The  acetate  is  decomposed 
by  boiling  with  sodium- alcohol,  and  the  sycocerylic  alcohol  thereby 
formed  is  thrown  down  by  addition  of  water,  and  ciystallised  from 
alcohol. 

Properties.  Very  thin  crystals,  resembling  caffeine,  usually  aggre- 
gated in  masses  like  Wavellite.  Melts  at  90"*  to  a  liquid  heavier  than 
water,  and  solidifies  in  the  crystalline  state  on  cooling ;  after  being 
strongly  heated  it  solidifies  to  a  transparent  glass,  which  becomes 
crystalline  in  contact  with  alcohol.    Distils  partly  nndecomposed. 
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Do  la  Bue  and  MUUer. 

86  C 216    82-44    8239 

80  H    30    11-45     11-38 

2  O     16     611     6-23 

0»H»0«  ....    262    100-00    100.00 

Homologous  -with  benzylic  aloohol  (xii,  18)  and  cuminio  alcohol  (xIt^  14). 

Decompositiom,  1.  Sycocerylic  alcohol  is  only  slowly  attacked  on 
boiling  with  dilute  nitric  acid:  the  dark -yellow  resin  formed  after  six 
hours,  when  washed  and  dried  and  afterwards  dissolved  in  warm 
alcohol,  yields  white  and  yellow  crystals,  easily  soluble  in  aqueous 
ammonia  and  potash,  and  precipitable  by  alcoholic  neutral  acetate  of 
lead,  probably  a  mixture  of  aycocei^yUc  acid,  C'H'^)*,  and  nitrosyco- 
cerylic  acid.  — 2.  Moderately  dilute  aqueous  chromic  acid,  boiled  with 
sycocerylic  alcohol  for  eight  hours,  produces  no  sycocerylic  acid :  on 
one  occasion,  neutral  thin  prisms,  probably  of  sycocerylic  aldehyde, 
C*H"0',  were  produced.  —  8.  The  alcohol  dissolves  easily  in  oil  of 
vitriol,  forming  a  brown  solution  from  which  water  throws  down  a 
viscid  resin ;  no  conjugated  compound  of  sulphuric  add  remains  in 
solution.  —  4.  SycoceryUc  alcohol  is  readily  attacked  by  chlorine  and 
bromine,  and  forms  yellow  crystals  with  iodine,  —  6.  A  solution  of 
sycocerylic  alcohol  in  benzene  evolves  hydrochloric  acid  gas  when 
treated  with  pentachloride  of  phosphorus  at  60°.  If,  after  the  evolution 
of  gas  has  ceased,  the  remaining  chloride  of  phosphorus  is  removed, 
and  the  benzene  solution  is  washed  with  water  and  aqueous  alkaU  and 
evaporated,  there  remains  an  amorphous,  greenish,  viscid  residue, 
easily  soluble  in  ether  and  chloroform,  but  difficultly  soluble  in  alcohol. 
On  one  occasion  crystals  were  also  obtained.  —  6.  Potassium  evolves 
hydrogen  from  melted  sycocerylic  alcohol,  and  becomes  covered  with 
a  white  crust,  which,  when  heated  till  it  melts,  blackens  and  takes  fire. 
—  7.  SycoceryUc  alcohol,  treated  with  fused  caustic  potash,  evolves 
hydrogen  without  forming  sycocerylic  acid.  —  8.  With  chloride  of 
acetyl  it  forms  acetate  of  sycoceryl,  and  with  chloride  of  benzoyl,  beu- 
zoate  of  sycoceryl. 

Combinations,  Sycocerylic  alcohol  is  insoluble  in  water,  aqueous 
ammonia,  and  alkalis.  It  dissolves  readily  in  alcohol:  a  hot  satm-ated 
solution  forms  a  semi-sohd  mass  of  crystals  on  cooling;  a  solution  in 
very  dilute  alcohol  deposits,  on  cooling,  a  jelly,  which  afterwards 
becomes  crystalline.  —  Dissolves  in  ether,  benzene,  chloroform,  and  light 
mineral  oil. 


Acetate  of  Sycoceryl. 

m 

Wabben  de  la.  Rue  &  Mulleb. 

Sycocerylic  A cetate,  —  SycoceryUacetic  ether,  —  SssiytyeoeeryMer,  A  con- 
stituent of  the  resin  of  Ficus  rubiginosa,  from  which  it  is  obtained  by 
the  process  already  described  (p.  43). 
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On  gently  warming  sycocerylic  alcohol  with  chloride  of  acetyl,  a 
large  quantity  of  hydrochloric  acid  gas  is  evolved,  and  a  solution  is 
obtained  which,  when  boiled  with  water  to  remove  excess  of  the 
chloride,  solidifies  to  crystals  of  acetate  of  sycoceryl.  The  crystals  are 
purified  by  re-crystallisation  from  alcohol. 

Properties.  Crystallises  from  alcohol,  in  thui  laminae  rcserabUnff 
cholesterin,  and  from  ether  in  flat  six-sided  tables.  Melts  at  118 — 120  , 
and  solidifies  only  below  80^  to  a  mass  which  is  transparent  at  first, 
but  afterwards  becomes  opaque  and  crystalline.  Distils  unchanged ; 
when  it  is  too  strongly  heated  the  distillate  smells  rancid  and  like 
acetic  acid.    Brittle ;  strongly  electric  when  rubbed.    Neutral. 


40  C 

82  H 
4  O 


Be  la  Bae  and  MUller. 

mean. 

240    

...      78-94    79-09 

32     •.«.. 

...       10-52    10-28 

32     

...       10-53     10-63 

0"»H-K),CHH?O» ....    304    100-00    10000 

Hot  dilute  nitric  acid  converts  it  into  a  resin.  The  easily  pre- 
pared solution  in  fuming  nitric  acid  is  precipitated  by  water  in  amor- 
phous yellow  flocks.  —  Dissolves  easily  and  without  coloration  in  oi7 
of  vitriol ;  the  solution  becomes  brown  on  standing,  and  gives  off 
traces  of  sulphurous  and  acetic  adds ;  water  precipitates  from  the 
solution  a  hard  substance,  fusible  below  100  ,  difficultly  soluble  in 
alcohol,  easily  soluble  in  chloroform  and  benzene.  —  Acetate  of 
sycoceryl  forms  resinous  compounds  with  chlorine^  bromine^  and  iodine; 
the  last  two  when  added  gradually  to  a  warm  alcoholic  solution  of  the 
acetate,  form  crystals  of  a  colourless  bromine-  or  iodine-compound, 
which  are  deposited  on  cooling.  —  Acetate  of  sycoceryl  is  not  affected 
by  boiling  solution  of  caustic  potash,  but  is  decomposed  by  the  fused 
h3"drate,  with  liberation  of  hydrogen.  Sodium-alcohol  decomposes  it« 
even  at  30^  forming  acetic  acid  and  sycocerylic  alcohol. 

Acetate  of  sycoceryl  dissolves  very  easily  in  hot  alcohol^  and  in 
€icetic  acid,  acetoney  chloroform^  ether,  benzene,  and  oil  of  turpentine.  It 
is  not  precipitated  by  alcoholic  neutral  acetate  of  lead,  or  by  alcoholic 
acetate  of  copper. 


Benzoate  of  Sycoceryl. 
C»H»K)*  =  C««H»0,C"HW 

WilKREN  DB  LA  RuE  &  MuLLER.      Loc,  dt. 

Sycocerylic  alcohol  is  dissolved  in  chloride  of  benzoyl  (no  gas  being 
evolved  in  the  cold),  and  the  solution  is  heated  as  long  as  hydrochloric 
acid  gas  is  given  off.  The  crystalline  mass  formed  on  cooling  is 
thrown  into  a  warm  aqueous  solution  of  bicarbonate  of  potash*  with 
which  it  is  warmed  for  several  hours.  The  resin  thereby  separated, 
after  washing  with  warm  water  and  boiling  alcohol,  is  dissolved  in 
boiling  ether,  from  which  it  is  obtained  in  crystals.  Boiling  absolute 
alcohol  dissolves  only  a  trace  of  the  crystalline  substance  and  deposits 
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it  again,  on  cooling,  in  small  crystals  recognisable  under  the  micro- 
scope. It  dissolves  with  difficulty  in  cold  ether,  and  in  all  propor- 
tions in  chloroform  and  benzene,  crystallising  in  prisms  on  evaporation. 
Sodium-alcohol  decomposes  it  only  on  long  boiling,  with  formation  of 
sycocerylic  alcohol  and  benzoate  of  soda. 


Sycoretin. 

The  resin  of  Ficus  rubiginosa  is  resolved  by  treatment  with  alcohol 
into  about  73  per  cent,  of  sycoretin,  soluble  in  the  cold,  14  p.  c.  of 
acetate  of  sycoceryl  soluble  in  hot  alcohol,  and  13  p.  c.  of  residue, 
consisting  of  caoutchouc,  sand,  and  fragments  of  bark. 

On  mixing  the  neutral  pale-brown  solution  in  cold  alcohol  with 
water,  the  sycoretin  is  precipitated,  and  may  be  rendered  colourless 
by  repeated  solution  and  precipitation.  A  saturated  alcoholic  solu- 
tion deposits,  in  the  cold,  a  small  quantity  of  a  crystalline  substance, 
sycoretin  in  a  purer  state  remaining  in  solution.  The  latter  may  be 
separated,  by  fractional  precipitation  with  water,  into  two  portions, 
the  first  of  which  contains  74'G5  p.  c.  C.  and  10*11  H.,  the  second 
77-89  p.  c.  C  and  9  94  H. 

Sycoretin  is  amorphous,  white,  neutral,  very  brittle  and  extremely 
electric.  It  melts  in  boiling  water  to  a  thick  liquid  which  floats  on 
the  surface.     Melts  alone  at  100°. 

Sycoretin  under^es  decomposition  a  few  degrees  above  its 
melting-point,  frothmg  up  and  giving  off  water  with  a  wax-like 
odour.  When  further  heated  it  melts  quietly,  and  yields  a  distillate 
containing  acetic  acid  and  tar,  charcoal  being  left  behind.  —  It  is 
attacked  by  nitric  acid  and  dissolved  on  boiling  therewith ;  water 
precipitates  from  the  yellow  solution  a  slightly  acid  nitro-compound 
which  is  soluble  with  dark  colour  in  aqueous  alkalis,  and  forms  an 
explosive  compound  with  potash.  In  this  reaction  a  little  oxalic  acid 
is  formed,  but  no  picric  acid.  —  Sycoretin  dissolves  in  oil  of  vitriol 
with  fine  green  colour,  without  forming  sugar ;  water  throws  down 
from  the  solution  a  brown  precipitate  less  soluble  than  sycoretin.  — 
caustic  potash  acts  on  sycoretin  in  the  same  way  as  oil  of  vitriol. 

Sycoretin  is  insoluble  in  tcater^  dilute  acids,  ammonia,  and  aqueous 
alkalis.  It  is  not  precipitated  from  its  alcoholic  solution  by  neutral 
acetate  of  lead  or  acetate  of  copper.  —  Dissolves  easily  in  alcohol,  ether, 
chloroform^  and  oil  of  turpentine  (Warren  dc  la  Kue  &  Miiller). 


Azinic  Acid. 

f  C"H«0*  -  C»I1«  0*. 
F.  HOPPE.     /.  pr,  Chem.,  80,  130. 

Source.  Occurs  as  glyceride  (triaxin)  in  the  Age  or  Axin  of  the 
Mexicans  (p.  47). 

When  axin  is  exhausted  with  ether,  the  ether  evaporated,  and 
the  residue  saponified  \^nth  alcoholic  potash,  the  alkaline  solution,  on 
cooling,  deposits  of  laurate  ix)ta8h,  which  must  be  rcmoved  by  filtra- 


AXINIC  ACID.  4 1 

tion.  The  filtrate  mixed  with  hydrochloric  acid  and  water,  deposits 
a  thick  brown  oil,  which  is  to  be  washed  with  dilute  alcohol  by  decanta- 
tion,  dissolved  in  ether,  recovered  from  the  solution  by  distillation, 
and  dried  over  a  water-bath.  It  does  not  solidify  at  0**,  and  is  in- 
soluble in  water  but  soluble  in  cold,  and  more  easily  in  hot,  alcohol 
and  ether.  It  possesses  these  properties  and  the  following  composition, 
however,  only  when  exposure  to  air  has  been  avoided  tiiroughout  the 
process  of  preparation. 

F.  Hoppe. 
a.  b,  e. 

86  C  216    ....      78-26    ....      7778    ....      7748    ....      76*86 

28  H 28    ....      10-14    ....       10-44    ....       10-81    ....       10-26 

4  O 82    ....      11-61    ....      11-78    ....      12-21    ....      1289 

C*H«0*    ....    276    ....    100-00    ....    lOOKX)    ....    10000    ....    10000 
h  and  f  had  prabably  taken  up  a  littLo  otrfgea  on  opening  the  tube  (Hoppe). 

Decompoaitiona,  A  drop  of  axinic  acid  exposed  to  the  air  takes  up 
oxygen,  and  becomes  covered  with  a  pellicle  in  one  or  two  minutes. 
The  acid  prepared  with  partial  access  of  air  solidifies  above  0**,  smells 
like  linseed-oil  varnish,  and  has  the  composition  of  linoleic  acid  (xvi, 
805).  Left  in  contact  with  oxygen  for  twelve  hours,  the  acid  solidifies 
completely ;  exposed  to  the  air  for  some  days,  and  f reaucntl y  moistened 
with  ether  to  ensure  the  contact  of  air,  notwithstanoiug  tnc  crust,  it 
increases  about  13*7  p.  c.  in  weight.  By  this  oxidation,  there  are 
formed  58*8  p.  c.  of  aginin,  insoluble  in  ether,  and  54*9  p.  c.  physetoleie 
acid  (xvi,  317). 

Agmifiy  purified  as  far  as  possible  by  ether,  is  a  bright-yellow, 
amorphous,  friable  substance,  not  fusible  without  decomposition,  and  very 
hygroscopic.  It  contains,  after  drying  in  a  vacuum,  58-35  to  60*31  p.  c. 
C,  and  6*70  to  7*51  H. :  aginin  formed  by  the  action  of  the  air  on  axin, 
exhibits  the  same  composition. — When  heated  to  80"",  it  is  decomposed, 
with  evolution  of  water- vapour  and  colourless  gases,  which  are  absorbed 
by  caustic  potash.  Heated  to  110^  with  water  in  a  scaled  tube,  it 
forms  a  danc-brown  solution,  with  dark  fiocks.  It  dissolves  in  nitric 
acid,  with  evolution  of  nitric  oxide,  and  water  throws  down  colourless 
needles  from  the  solution.  Aginin  dissolves  in  caustic  alkalis,  forming 
brown  solutions,  which  are  precipitated  by  adds  in  flocks. 

Age  or  Axin,  Obtained  in  Mexico  by  boiling  a  species  of  coccus 
{Coccw  Axm)  with  water.  —  Dark-yellow,  buttery ;  hardens  on  exposure 
to  the  air.  Has  an  agreeable  odour,  like  that  of  arnica  flowers.  Dissolves 
with  difficulty  in  cold,  more  easily  in  hot  alcohd,  and  very  easily  in 
ether,  leaving  a  hardened  crust  of  aginin.  The  ethereal  solution  leaves, 
when  evaporated,  a  brown  fat,  which  melts  at  31**,  and  contauis,  on 
the  avera^,  78*03  p.  c  C,  10*34  H.,  and  11*63  0.  It  is  composed  of 
laurosteann  (with  a  httle  palmitin)  and  triaxin,  and  (m  account  of  this 
latter  constituent,  rapidly  absorbs  oxygen  from  the  air,  forming  thereby 
aginin,  and  a  glyoeride  of  physetoleic  add  (xvi,  817)  (Hoppe,  /.  pr, 
Chm,  80,  102). 
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Oxygen-nucleus  0«B?*0". 

XTsnic  Acid. 

?  C«*H"0"  =  C»II«0^0*. 

W.  Knop.    Ann.  Pharm,,  49,  108  ;  J.  pr.  Chem.^  31,  196. 

RocHLEDER  &  IIeldt.     Ann»  Pharm,^  48,  9. 

Knop  &  Sohnedermann.    J.  pr,  Chem,^  39,  363. 

Stenhousb.    Phil.  Trans.,  1848,  88 ;  Ann.  Pharm.,  68,  97,  and  104. 

Hesse.    Ann.  Pharm.^  117,  343. 

Z7«»«tii.  Alpha-^tamiuaiure  (Hesse).  —'.Thomson's  ParieH*  (xyi,  171),  which 
Gerhardt  regarded  as  usnic  acid  {TraUi,  8,  789),  appears  to  be  impure  chiyso- 
phanic  acid. 

Sources.  Usnic  acid  occurs  in  the  following  lichens  :  Usnea  florida^ 
U.  hirta,  U.  plicata  (Knop) ;  Usnea  harhata  (Rochleder  &  Heldt) ;  Cla- 
dania  digitata,  CI.  bellidiflora,  CI.  maculata,  CL  rangiferina,  CI.  uncinata^ 
Lecidea  geographica,  Biatora  lucidoj  Paitnelia  Juematamma,  P.  sarmentosa 
(Knop) ;  P.  furfuracea  (Rochleder  &  Heldt) ;  P.  saxatiUs  (Overbeck, 
N.  Br.  Arch.  82,  150) ;  Lecanora  ventosa  (Knop) ;  Bamalina  calkaris 
(Rochleder  &  Heldt).  Evemia  prunastn  contains  usnic  and  also  evemic 
acid  (Stenhouse). 

Preparation.  Best  from  Cladonia  rcmgiferina  or  Usnea  florida  (Stenhouse). 
1.  The  comminuted  lichen  is  softened  in  water,  and  exhausted  with 
thin  milk  of  lime :  from  the  dark-yellow  solution  thus  obtained,  the  usnic 
acid  is  precipitated  by  hydrochloric  or  acetic  add,  and  the  precipitate  is 
dried  and  purified  by  crystallisation  from  alcohol,  with  aid  of  animal 
charcoal  (Stenhouse).  Hesse  boils  the  liquid  (acidified  with  hydrochloric 
acid)  for  some  time,  whereby  the  usnic  acid  is  throMm  down  in  the 
crystalline  state :  he  then  washes  the  precipitate  with  water,  boils  it 
with  alcohol  to  remove  resin,  and  purifies  it  by  crystallisation  from  hot 
acetic  acid,  with  the  aid  of  charcoal.  —  2.  The  chopped  lichen  is 
digested  with  ether  for  several  days ;  the  ether  is  distilled  from  the 
extract,  and  the  residue  mixed  with  alcohol ;  the  usnic  acid  is  then 
separated  in  crystals,  which  may  be  purified  by  washing  with  hot 
alcohol  (Knop).  —  3.  Rochleder  &  Heldt  exhaust  with  ammoniacal 
alcohol,  precipitate  with  acetic  acid,  and  purify  by  re-crystallisation. 

Hesse's  heta-utnie  acid  is  obtained  from  CUidonia  rangiferina.  The  lichen  is 
washed  with  luke-warm  water  and  exhausted  with  dilute  caustic  soda ;  the  alkaline 
solution  is  precipitated  by  hydrochloric  acid,  and  the  precipitate  is  washed,  dried, 
and  exhausted  with  ether.  After  distilling  off  the  ether,  the  residue  is  mixed  with 
alcohol,  which  taltes  up  resin  and  leares  beta-usnic  acid.  The  latter  is  purified  by 
crystallisation  from  strong  boiling  alcohol,  with  the  help  of  animal  charcoal.  Beta- 
usnic  acid  exhibits  the  cmaracters  of  usnic  acid,  with  the  exception  of  its  melting* 
point,  which  is  175'.  It  yields,  when  heated,  a  sublimate  of  white  lamina)  and  flat 
needles,  and  contains  62*7  p.  c  C,  and  6*8  H.  (Hesse). 

Properties,  Pure  sulphur-yellow,  transparent  prisms,  tiiturable  to 
a  paler,  strongly  electric  powder  (Knop).  Delicate,  interlaced,  shining, 
pale-yellow  needles  (Rochleder  &  IIeldt).     Straw-yellow,  shining 
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laminsd  (SienliouBe).  Melts  at  203''  (Hesso),  200^  (Knop),  to  a  yellow 
transparent  resin,  which  forms  a  crystalline  solid  on  cooling. — Taste  • 
less  (Kochleder  &  Heldt). 
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a  waa  obtained  from  Cladoma  ram^mima^  ft  from  Umeaflorida  (Boohleder  and 
Heldt).  Knop  inreetigated  an  add  from  Uanfea  florida ;  Hesse  an  add  from 
JSamaUna  ealiearU,  —  According  to  Hesse's  fonnnla,  which,  indeed,  is  rendered 
probable  bj  these  considerations,  nsnio  add  bears  the  same  relation  to  eTeminic 
add  as  leeanoric  to  orsellinio  add,  whilst  CTemic  acid  occupies  an  intermediate 
position  between  the  two  :— 

0"H»O"  +  2HO  -  C»*H«<»0»  ^  0»»HMO» 
tTsnic  add.  Ereminic  add. 


0»«H>H>"     + 
Syermo  add. 


2H0    -    om^^o^    +    0»«H»0« 

Ereminic  add.  Orsellinio  add. 


OKff^O**  +  2H0  -  0»«H»0»  +  C»«H»0' 

Lecanorioaddj  OrseUinic  add* 

Decon^M>attion8,  1.  Usnic  acid  subjected  to  dry  disttlUUion  yields 
ft  sublimate  of  beta-orcin  (xiii,  150\  together  with  a  distillate  of 
brown  resinous  liquid,  whilst  a  difficultly  combustible  charcoal  remains 
behind  (Stenhouse).  The  decomposition  is  accompanied  by  the  evolu- 
tion of  an  inflammable  vapour,  wnich  has  a  peculiar  odour  and  violently 
attacks  the  respiratory  organs  (Knop).  —  2.  According  to  Knop,  it  is 
but  little  altered  by  chlorine ;  acconfing  to  Stenhouse,  it  is  resinized 
thereby.  Hypochlorite  of  soda  does  not  colour  usnic  acid  (Hesse).  -— 
8.  Decomposed  by  heating  with  oil  of  vitriol  (Knop).  Bee  below.  — 
4.  Dilute  nitric  aad  has  but  little  action  on  usnic  acid :  the  concen- 
trated acid  dissolves  it  to  a  yellow-brown  svrup,  from  which  the 
usnic  acid  may  be  precipitated  by  water,  unchanged  at  first.  The- 
solution  slowly  evolves  red  vapours  in  the  cold,  and  afterwards,  on 
mixing  with  water,  throws  down  a  yellow  resin,  which,  when  washed 
and  dried,  forms  a  red-yellow  friable  mass,  exploding  when  heated, 
dissolving  easily  in  alcohol,  and  thereby  separable  from  unchanged 
usnic  acid.  Its  alcoholic  solution  is  colourea  green  by  agitation  with 
protoslilphate  of  iron  (Knop  &  Schnedermann).  —  5.  Usnic  acid,  boiled 
with  an  excess  of  caustic  potash  solution,  or  with  baryta  or  lime-water 
yields  acid  resins  and  beta-orcin;  the  liquid  is  coloured  red  from 
VOL.  xvir.  K 
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some  further  change  in  the  beta-orcin  (StenhooBe).    The  fonnation  of 
beta-orcin  is  represented  by  the  equation 

0"WO"  +  2H0  »  4C0»  +  20»H»0<  (Heaae). 

A  solution  of  usnic  acid  in  exoess  of  ammonia  assumes,  when 
exposed  to  the  air,  a  wine-red  colour  from  above  downwards,  the 
usnic  acid  being  at  last  converted,  bj  successive  steps,  into  a 
red  colouring  matter,  which  colours  the  liquid  dark  wine-red,  and 
remains  behind  on  evaporation.  —  A  solution  in  excess  of  alkali  red-, 
dens  more  quickly  in  the  air,  especially  when  heated.  From  a  solution 
which  has  attained  a  carmine-red  colour,  acids  precipitate  golden- 
yellow  flocks,  which  dissolve  in  alcohol  with  yellow  colour,  and 
remain  as  an  amorphous  powder  on  evaporation.  The  flocks  dissolve 
in  caustic  potash  with  carmine-red,  and  in  oil  of  vitriol  with  dirty 
olive-green  colour :  they  melt  to  a  carmine-red  mass,  and  afterwards 
form  a  solution  of  the  same  colour  with  oil  of  vitriol.  By  the  con- 
tinued action  of  potash,  a  black  tar  is  at  last  produced  (Knop).  — 
6.  Chromic  acid  acts  violently  upon  usnic  acid  (Knop  &  Schnedermann). 
—  7.  The  solution  of  usnic  acid  in  excess  of  potash,  when  heated  with 
peroxide  of  lead^  quickly  assumes  a  brown-red  colour,  and,  on  addition 
of  an  acid,  throws  down  brown  flocks,  the  quantity  of  which  con- 
stantly decreases.  On  continued  heating,  the  liquid  becomes  lighter- 
coloured,  and  at  length  nearljf  colourless,  the  usnic  acid  being  com- 
pletely oxidized  to  carbomc  acid  and  water  (Schnedermann  & 
Knop). 

Usnic  acid  is  not  wetted  by  water^  and  is  not  soluble  therein 
(Knop).  It  dissolves  in  ail  of  vitriol  with  yellow  colour,  and  is  pre- 
cipitated from  the  solution  by  water,  unchanged  (Knop). 

Usnic  acid  combines  with  bases,  forming  salts.  They  are  not 
decomposed  by  carbonic  acid,  but  other  acids  precipitate  the  usnic 
add  in  the  form  of  a  nearly  white  powder,  which,  when  precipitated 
from  an  aqueous  solution,  obstinately  retains  a  portion  of  the  base. 
The  salts  of  the  alkalis  are  colourless  and  crystallisable.  In  the 
absence  of  an  excess  of  alkali,  they  slowly  become  coloured  in  the  air. 
The  salts  of  the  earthy  alkalis,  earths,  and  heavy  metals  are  obtained 
by  precipitation  in  amorphous  flocks,  which  aggregate  in  microscopic 
granules  when  heated.  In  presence  of  an  excess  of  the  precipitant, 
they  are  generally  soluble  in  hot  water,  and  are  thrown  oown  in  the 
amorphous  state  on  cooling.  The  salts  are,  for  the  most  part,  soluble 
in  alcohol.  Ether  takes  up  usnic  acid  from  the  salts  of  the  earths  and 
heavy  metals  (Knop). 

Usnate  of  iititmonta.— -a.  Neutral.  Usnic  acid  is  suspended  in 
alcohol,  into  which  ammonia  gas  is  passed  till  solution  ia  e£Fected. 
The  liauid  is  then  allowed  to  evaporate  spontaneously.  —  The  salt 
GrystalliseB  as  needles,  from  which  boiliug  water  separates  usnic  acid 
containing  amm(mia  (Knop). 

b.  Acid,  —  Usnic  acid  absorbs  moist  ammonia-eas,  and  forms 
therewith  an  acid  salt.  —  When  powdered  usnic  acid  is  digested  in 
an  excess  of  aqueous  carbocate  of  ammonia,  an  acid  salt  is  produced 
which,  after  the  carbonate  is  poured  off,  dissolves  in  water,  and  ia 
again  precipitated  by  carbonate  of  ammonia  (Knop). 

Usnate  of  Potash.  —  Wlien  powdered  usnic    acid  is  boiled  with 
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excess  of  aqueous  carbonate  of  potash,  this  salt  crystallises  on  cool* 
ing,  and  may  be  purified  by  re-crystallisation.  —  White  ciystalline 
laminae,  containing  12  80  p  c.  of  water  (6  at.  =  12*32  p.  c^  (Ilessei  a 
part  of  which  is  given  o£f  at  ordinary  temperatures  (ICnop).  The 
aqueous  solution  froths  like  soap-water,  and  deposits  flocks  of  an  acid 
salt  when  much  diluted  (Knop). 
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Usnate  of  Soda.  —  Obtained  in  the  seme  manner  as  the  potash-salt. 
Silky,  radiated  needles,  more  easily  decomposed  in  the  air  than  the 
potash-salt.  Decomposed  by  boiling  with  water,  with  formation  of  an 
acid  salt  (Knop). 

Usnate  of  Baryfa.  —  A  slight  excess  of  chloride  of  barium  is  added 
to  a  hot  aqueous  solution  of  the  potash-salt,  and  the  whole  is  heated 
to  boiling,  when  a  snow* white,  si&y  precipitate  of  the  hydrated  salt 
is  produced,  a  small  portion  oiUy  being  dissolved.  The  salt  loses  its 
water  of  crystallisation  at  ordinary  temperatures.  By  dissolving  it  in 
strong  alcohol  and  evaporating  the  solution,  the  anhydrous  salt  is 
obtained  in  yellowish-white,  crystalline  crusts,  which  do  not  again 
dissolve  in  alcohol  (Knop). 

Knop. 
9i  100*.  mean. 

C«HVO» V...    837       81*6 

BaO     76-6    18-6 17*41 

■  _ 

0»H»'"BiiOM  418-6    100-0 

The  lead-salt  is  white  ;  the  silver-salt  white,  and  easily  decomposed 
(Knop).     The  acid  is  not  coloured  hj  ferric  chloride  (Hesse). 

Usnate  of  Copper,  —  The  potash-salt  is  decomposed  by  a  slightly 
insuflScient  quantity  of  nitrate  of  copper. — ;  Grass-green,  amorphous 
precipitate,  which  becomes  electric  wnen  rubbed  (Knop)* 
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Usnic  acid  is  scarcely  soluble  in  cold,  and  very  slightly  soluble  in 
boiling  alcohol.  It  dissolves  difficultly  in  cold,  but  more  freely  in 
boiling,  ether^  also  in  boiling  oil  ofturpmUinej  and  hot  fatty  oils  (Knop). 
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Oxyazo-nuclms  C'N^H^O'^ 

Menispermine. 

PsLLETiEB  &  CouERBE.     Ann.  Ckim,  Phys,  54,  196 ;  Ann.  Pharm.  10, 
198. 

Source,    In  the  husk  of  Cocculus  indicus. 

Preparation,  The  berries,  bruised  together  with  the  husks,  are 
exhausted  with  boiling  alcohol  of  dG"";  the  extract  is  filtered;  the 
alcohol  distilled  off ;  and  from  the  residue  (first  freed  from  picrotoxine 
by  treatment  with  boiling  water),  the  menispermine  and  paramenis* 
permine  are  taken  up  by  acidulated  water,  and  thrown  down  from  the 
solution  by  ammonia.  The  precipitate  is  dissolved  in  dilute  acetic 
acid,  precipitated  by  ammonia,  and  dried ;  it  is  then  exhausted  with 
alcohol,  and  the  solution  is  left  to  evaporate  spontaneously,  whereby  a 
yellow  alkaline  resin,  crystals  of  menispermine,  and  a  yellowish  mucus 
are  obtained.  The  crystals  are  picked  out  as  far  as  possible  and 
removed,  and  the  yellow  mucus  is  first  freed  from  resin  by  means  of 
cold  alcohol,  and  then  washed  with  cold  ether,  which  takes  up  the 
remaining  menispermine  and  leaves  it  behind  on  evaporation.  The 
whole  of  the  crystals  are  purified  by  rinsing  with  cold  alcohol.  —  By 
dissolving  the  yellow  mucus  in  absolute  alcohol  and  evaporating  the 
solution  at  45,  paramenispermine  is  obtained. 

Properties.  White,  semi-transparent,  four-sided  pointed  prisms, 
resembhng  cyanide  of  mercury  and  melting  at  120*^.  Tasteless*  Not 
poisqnous, 

Felletier  and  Couerbe. 
mean. 
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The  foimula  was  proposed  by  Pelletier  and  Couerbe.    Aooording  to  Liebig  (Ann, 
Pharm.  10,  208)  it  is  to  be  regarded  ae  rery  doubtfuL 

Decompositions.  1.  Menispermine  is  decomposed  by  heating  in  a 
glass  tube,  and  leaves  charcoal.  —  2.  Concentrated  nitric  acid  con- 
verts it  into  resin  and  oxalic  add. 

Menispermine  is  insoluble  in  water. 

It  dissolves  in  dilute  acids  and  forms  therewith  salts,  from  the 
solutions  of  which  alkaUs  precipitate  menispermine. 

Sulphate  of  Menispermine.  —  Oil  of  vitriol  dissolves  menispermine 
when  warmed,  and  deposits  it  again  on  addition  of  aqueous  ammonia.  — 
With  dilute  sulphuric  acid,  needles  or  prisms  are  obtained,  which 
melt  to  a  wax  at  105**,  redden  and  evolve  hydro-sulphuric  acid  when 
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more  strongly  heated.  The  salt  has  an  alkaline  reaction.  Contains 
15  p.  c.  of  water,  6'87  of  sulphuric  acid,  and  78-13  of  menispcrmine,  or, 
according  to  Pelletier  &  Gouerbe,  2  atoms  of  menispermine  and  10 
atoms  of  water  to  1  atom  of  sulphuric  acid. 

Menispermine  dissolves  in  cold,  and  more  freely  in  warm  alcohol 
and  ether. 


Faramenispermine. 

Pelletier  &  Couerbe.    Ann  Chm.  Phys,  54,  196;  Ann  Pharm.  10| 
200, 

Source.    In  the  husks  of  Cocculua  indicus. 
Prepcn-atton.     Seepage  62, 

Properties.  Four-sided  prisms  with  rhombic  base,  or  radiated  star- 
shaped  masses.  Melts  at  250'^  and  sublimes  imdecomposed.  Has  the 
same  composition  as  menispermine, 

Faramenispermine  is  insoluble  in  water.  It  dissolves  in  dilute  acidic 
but  does  not  form  salts,  and  is  decomposed  by  boiling  acids. 

Soluble  in  absolute  akoholy  nearly  insoluble  in  ether. 


Primary  Nucleus  C"II*. 

Hydrocarotin. 

C"HW«  =  C*H^O». 
Aug.  HusEMAior.    Lissen^.  uher  Carotin  and  Hydrocarotin.    Gbtt,  1860. 

First  observed  by  Bodeker ;  investigated  by  Husemann.  —  Occurs, 
together  with  carotin,  in  the  roots  of  the  cultivated  Dcnicus  Carota. 

The  alcoholic  solution  of  hydrocarotin  and  mannite,  obtained  in  the 
preparation  of  carotin  (p.  14),  deposits,  on  cooling,  a  red-brown  slimy 
sediment,  which  being  removed  and  the  liquid  set  aside  for  a  week,  a 
mixture  of  mannite  and  hydrocarotin  crvstallises  out.  The  mother* 
liquor,  when  concentrated,  ^delds  more  hydrocarotin,  but  of  a  darker 
colour,  till  at  last  a  thick  syrup  remains.  The  mannite  is  removed  bv 
solution  in  water,  and  thehydrocarotin  is  purified  by  repeated  re-crystal 
Usation  from  the  smallest  possible  quantity  of  boiling  alcohol,  and  at 
last  by  boiling  with  water. 

Properties.  Large,  colourless,  very  thin,  soft,  flexible  laminee,  pos- 
sessing a  strong  silky  lustre*  Crystallises  from  ether  in  flat  rhombic 
tables.  Inodorous,  tasteless.  Floats  on  water  like  a  fatty  body,  with- 
out being  wetted.  —  At  100^  it  is  hard  and  brittle ;  a  little  above  100* 
yellowish  and  soft;  a  few  degrees  below  its  melting-point,  dark* 
yellow.  Melts  at  126*5^  without  losing  weight,  and  solidifieSi  o(\ 
cooling,  to  a  brittle  resin,  which  cannot  be  rc-oiTstallised, 
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HnsenMim. 
mean, 
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Decompositions.  1.  When  heated  above  its  melting-point,  it  turns 
red,  and  at  280°  carbonises,  giving  off  white  empyreumatic  vapours 
and  a  colourless  oil.  —  2.  VVith  iodine,  bromine,  9ind  chlorine  it  forms 
substitution-products  containing  1  at.  iodine,  3  at.  bromine,  and  4  at. 
chlorine.  —  3.  It  is  not  altered  by  concentrated  nitric  acid ;  fuming 
nitric  or  nitro^sulphuric  acid  dissolves  it,  forming  a  colourless  solution, 
from  which  water  precipitates  a  white  amorphous  nitro-compound, 
easily  soluble  in  ether,  alcohol,  and  benzene,  and  difficultlv  soluble  in 
bisulphide  of  carbon.  —  4.  Oil  of  vitriol  colours  hydrocarotm  ruby-red, 
dissolves  it,  on  warming,  with  bright-red  colour,  and  carbonises  it  on 
boiling.  From  the  solution  prepared  by  gently  warming,  water 
throws  down  the  whole  of  the  hydrocarotin  in  the  amorphous  state, 
nothing  remaining  in  solution.  —  5.  Hydrocarotin  is  not  altered  by 
boiling  solution  of  caustic  potash ;  when  melted  with  hydrate  of  potash 
it  is  converted  into  a  yellow  amorphous  mass,  which  reddens  at  80°, 
and  melts  at  120"*  to  a  dark-red  viscid  liquid. 

Hydrocarotin  is  not  altered  by  dilute  or  concentrated  acids,  even 
on  addition  of  oxide  of  manganese,  chromate  of  potash,  or  peroxide  of 
lead ;  nor  by  ferricyanide  of  potassium,  permanganate  of  potash,  sul- 
phurous acid,  hydrochloric  acid  gas,  hydrosulphuric  acid,  or  hydrosul- 
phate  of  ammonia. 

Combinations.  With  Water.  —  A  solution  of  hydrocarotin  in  bisul- 
phide of  carbon  containing  water  yields,  at  a  low  temperature, 
crystals  which  lose  their  water  at  ordinary  temperatures. 

Alcoholic  hydrocarotin  does  not  precipitate  either  metallic  salts  or 
tannic  add. 

Hydrocarotin  dissolves  in  boiling  alcohol^  ciystallising  therefrom 
almost  entirely  on  cooling.  It  dissolves  easily  in  bisulphide  of  carbon^ 
ether,  chokroform^  benzency  and  volatile  oils;  also  injuced  otib,  even  in  the 
cold. 


lodine^nncleus  G^IH**. 

lodo-hydrocarotiA. 

C*IH*0»  =  C^H»  0«. 
HuBEHAm^.    Dissertation  uber  Carotin  und  Hydrocarotin.    Qott.  1860. 

Hydrocarotin,  exposed  to  sunshine  with  vapour  of  iodine, 
tfisumes  a  darker  colour,  becoming  black  at  last,  and  increases  about 
49'6  p. c.  in  weight  (calc.  4809  p.c).  The  product  is  thrown  down 
from  its  ethereal  solution  by  weak  alcohol  in  the  form  of  a  yellow- 
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white  powder,  which  turns  s  oft  and  dark-red  at  70''  to  80*.  It  disBoIves 
with  difficulty  in  alcohol,  easily  in  ether,  bisulphide  of  carbon,  and 
bexizenc. 


^romne-nucleus  C"Bt*H". 

Terbromo-hydrocarotin. 

C»Br«H«'0^  =  C«Br»H",0«. 
HusEMANX.    Dissert,  vber  Carotin  und  Hydrocarotin,    Gott.  1860. 

Hydrocarotin  becomes  brown  and  soft  in  vapour  of  bromine, 
giving  off  hydrobromic  acid,  and  in  24  hours  is  converted  into  a 
brittle,  red-brown  mass,  which  is  precipitated  from  its  ethereal  solution 
by  alcohol,  as  a  pale-yellow  powder. 

Contains  47*7  to  48*7  p.  c.  of  bromine  (C*Br»HVO«  -  48-09  p.  c.  Br).  — 
It  assumes  a  darker  colour  and  softens  at  162",  blackens  at  170*,  and 
carbonises  without  melting.  —  The  solution  in  ether  or  benzene  is 
coloured  red  by  boiling  with  alcoholic  potash,  and  leaves,  on  evapora- 
tion, a  yellow-red  body,  free  from  bromine,  soluble  in  bisulphide  of 
carbon  with  red  colour:  probably  carotin. 

Terbromo-hydrocarotm  is  insoluble  in  boiling  alcohol,  and  difficultly 
soluble  in  boiling  ether.  It  dissolves  easily  in  bisulphide  of  carbon  and 
benzene,  and  does  not  crystallise  from  the  solution. 

Chlmne-nucUus  C«^1*1P«. 

Quadrichlor-hydrocarotin. 

HusEiiAKN.    Dissert,  uber  Carotin  und  Hydrocarotin,    Gott.  1860. 

Chlorine  gas  is  passed  over  pulverulent  hydrocarotin  for  three 
days,  and  the  hydrochloric  acid  formed  is  expelled  at  100°  by  dry 
air,  the  hydrocarotin  then  increasing  about  55*36  p.  c.  in  weight 
(calc.  52'67  p.  c).  The  product  is  repeatedly  boiled  with  alcohol,  and 
afterwards  dissolved  in  ether-alcohol  and  precipitated  by  water.  — 
Or,  hydrocarotin  suspended  in  water  is  subjected  to  the  prolonged 
action  of  chlorine  gas. 

White  powder,  containing  on  an  average,  85*17  p.  c.  of  chlorine 
(calc  for  CHJi^BKi*  »  85-5  p.  c.  CL).  Obtained  from  itB  solutions  as  a 
brown-yellow,  amoi-phous,  brittle  resin.  It  softens,  and  turns  dark* 
red  at  80"*,  melts  at  118'',  and  remains  red  on  cooling. — Alcoholic 
potash  converts  it  into  a  body  free  from  chlorine. 

Soluble  in  ether  and  absolute  alcohol ;  easily  soluble  in  benzene  and 
bisulphide  of  carbon. 


5i)  GLUCOSIDB  OF  GLTCTRRETIK» 

Primary  Nucleus  C^H" ;  Oxi/gen-nucleti^  (?*n*0*. 

Glycyrretin. 

Gouup-Besanez.     Ann.  Pharm.  118,  241. 

On  boiling  a  Bolution  of  1  part  of  glycyrrhizin  in  20  parts  of  water, 
together  with  the  precipitate  at  first  produced,  with  1  part  of  concen- 
trated hydrochloric  acid  for  four  hours,  renewing  the  water  as  it  evapo- 
rates, the  precipitate  melts  to  a  brown-red  mass,  which  at  last  becomes 
brittle,  the  liquid  remaining  of  a  wine-yellow  colour,  and  containing 
fiugar  in  solution.  The  brown-red  mass  is  glycyrretin ;  it  may  be 
decolorised  by  treating  its  alcoholic  solution  with  animal  charcoal, 
and  is  then  a  yellowish- white,  friable  substance. 

It  contains,  in  various  preparations,  from  73  to  75  p.  c.  of  carbon, 
and  9*53  to  10*39  of  hydrogen,  not  agreeing  with  the  formula  C^H'^O* 
(calc.  70*6  C.  8-5  11.),  which  is  therefore  probable  only  from  the  formula 
of  glycyrrhizin,  C^H^O^,  and  on  the  supposition  that  the  decom- 
position takes  place  according  to  the  equation : 

0«H«0"  +  2H0  -  0»H»0»  +  C»*BP«0» 

Probably  the  product  first  formed  itself  undergoes  change. 

Brown-yellow  glycyrretin  has  a  very  bitter  taste.  It  does  not 
melt  in  boiling  water,  but  melts  easily  when  heated  on  platinum-foil, 
taking  fire,  and  burning  with  a  very  smoky  flame,  like  a  resin.  It 
dissolves  in  oil  of  vitriol,  forming  an  amaranth-red  solution,  which 
changes,  on  standing,  to  violet,  and  on  dilution  with  water  to  purple- 
violet,  with  deposition  of  a  blue-black  precipitate.  It  is  precipitated 
by  acids  from  its  brown-red  solution  in  ammonia  or  aqueous  alkalis.  — 
Dissolves  in  alcohol,  from  which  it  is  precipitated  by  water,  and  rather 
less  easily  in  ether. 

Olucoside  of  Olycyrretin. 

Glycyrrhizin. 

Pfaff.    System,  der  Mat.  med.  1,  187. 

BoBiQUET.    Ann.  Chim.  72,  143. 

DoBEREiNER.     Elemente  der  pharm.  ChemUy  194. 

Berzelius.    Pogg^  10,  243  ;  Lehrh.  3,  356. 

Tbommsdorff.     Taschenbuch,  1827,  1. 

L.  A.  Backer.    Eepert.  88,  176. 

A.  VoGEL.    J.  pr.  Chem.  28,  1 ;  abstr.  Ann.  Pharm.  48,  347. 

Lade.     Ann.  Pharm.  59,  224;  J.  pr.  Chem.  40,  121. 

Gorup-Besanez.    Ann.  Pharm.  118,  236;  abstr.  J.pr.  Chem.  84,  246  ; 

Chem.  Centr.  1861,  798;  Pep.  Chim.  pure,  4,30;  Kopp's  Jahresb. 

1861,  757. 

Glycion.    Pfar s  Sto^t  Extractive,    Berzeliiu'a  Liquorice  eugar. 
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Source,  In  the  roota  of  Gbjcyrrhiza  ghthra  and  GL  echinata.  —  In 
Moiiesia  bark  (DeroBne,  Henry  &  Payne,  t^.  Pharm,  21  y  25.) 

Berzelius  extracted  from  the  leaves  of  Abrus  pracatorius,  a  bitter- 
sweet substance  allied  to  glycyrrhizin,  obtained  in  the  same  way,  and 
exhibiting  the  same  reactions  with  acids,  alkalis,  and  metallic  salts.  — 
The  root  of  Polypodium  vulgare  contains  a  similar,  bnt  more  easily 
decomposed  substance.  Its  aqueous  infusion  tastes  like  that  of 
liquorice ;  it  is  precipitated  b^  sulphuric  acid  after  some  hours,  the 
liquid  losing,  at  the  same  time,  its  sweet  taste.  The  precipitate 
assamcs  a  yellow  colour,  and  when  dissolved  in  alcohol  and  treated 
with  carbonate  of  potash,  yields  a  red,  but  not  sweet  substance,  easily 
soluble  in  water ;  neither  does  the  precipitate  thrown  down  from  the 
infusion  by  neutral  acetate  of  leao,  yield  any  sweet  substance  when 
decomposed  by  hydrosulphuric  acid  (Berzelius). 

SarcocoUa,  the  substance  which  exudes  from  Penaen  SarcocoUa  and 
P.  muavnata,  contains  a  sweet  substance  allied  to  glycyrrhizin  (Dobe- 
reiner),  or  to  the  sweet  substance  of  Polypodium  (Desfosses,  J,  Pharm. 
14,  276).  According  to  Felletier  {Bull.  Pharm.  5, 5;  Ann,  Chim.  Phys.  51, 
198  ;  Berz,  Jahreshr,  13,  814),  it  is  resolved,  by  treatment  with  ether, 
into  a  resin  which  dissolves,  and  a  residue  of  gum  and  sarcocolliuy  tho 
latter  of  which  dissolves  in  alcohol.  Sanjocollin  contains  56*48  p.  c.  C, 
8'34  H.,  and  35*18  0.  It  is  soluble  in  water  and  alcohol,  but  insoluble 
in  ether,  has  a  bitter-sweet  taste,  and  is  converted  into  oxalic  acid  by 

nitric  acid  (Pelletier).  See  aUo  Thomson  {SyHem  der  Chemie,  Wolff's  irant.,  4, 
37) ;  Ffaff  {System  der  Mat,  med,  1,  190)  ;  Johnston  {J,  pr,  Chetn.  23,  897;  Ann, 
Pharm,  37,  35). 

Preparation  of  glycyrrhizin.  From  the  Bussisn,  not  from  the  Spanish 
liquorice  root,  the  latter  yielding  a  coloured  glycyrrhizin,  difficult  to  purify  (Qornp- 

Besanez).  1 .  An  aqueous  extract  of  the  roots  is  boiled  down  rapidly,  and 
the  green-brown  coagulum  which  forms  is  removed ;  the  filtrate  is  then 
concentrated  and  precipitated  by  dilute  sulphuric  add  (the  deposited 
nitrogenous  substance  being  first  separated  if  necessary).  The  pale- 
yellow  fiocks  first  thrown  down  are  converted  after  some  hours  into  a 
dark-brown  tough  mass,  which  is  washed  with  water  by  decantation, 
till  the  washings  are  no  longer  rendered  cloudy  by  salts  of  baryta. 
The  residue  is  dissolved  in  alcohol  of  82  p.  c. ;  to  the  solution  (not  too 
concentrated),  a  small  quantity  of  ether  is  added ;  and  the  brown  resin 
which  is  deposited  after  some  time  is  removed.  The  ether-alcoholic 
solution  is  evaporated  over  the  water-bath,  and  the  residue  is  purified 
by  again  dissolving  it  in  alcohol,  mixing  the  solution  with  ether, 
whereby  a  little  more  resin  is  precipitated;  filtering,  and  evapo- 
rating to  dryness  (Grorup-Besanez).  A  similar  process  was  previously 
adopted  by  Lade,  who,  however,  did  not  purify  his  product  with  ether. 
Robiquet  uses  vinegar  to  precipitate  the  aqueous  extract.  Berzelius 
precipitates  with  sulphuric  acid;  dissolves  the  washed  precipitate, 
which  still  contains  sulphuric  acid,  in  alcohol ;  precipitates  the  acid  by 
careful  addition  of  carbonate  of  potash,  and  evaporates  the  filtrate. 
Martin  {Pharm.  Viertelj,  10,  259 ;  Kopp^a  Jahreah.  1860,  551),  precipi- 
tates the  extract  prepared  with  cold  water,  with  bitartrate  of  potash ; 
digests  the  dried  precipitate  with  alcohol  afc  a  gentle  heat ;  filters  the 
solution  to  remove  bitartrate  of  potash  and  other  insoluble  salts ;  and 
evaporates  to  dryness. 

2.  The  roots  are  exhausted  with  boiling  water,  and  to  the  filtered 
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liquid  basic  acetate  of  lead  is  cautiously  added;  the  precipitate  is 
washed  and  decomposed  under  water  by  hvdrosulphuric  acid,  and  the 
filtrate  is  boiled  and  evaporated.  The  residue  is  purified  by  repeated 
Bohition  in  alcohol  and  evaporation  (Yogel).    The  product   thus  obtained 

probably  still  requires  to  be  purified  according  to  1. 

To  prepare  glycjnrrnizin  from  the  Succus  Liquiritii  of  commerce, 
C.  Kump  {N'.  ReperU  4,  153)  exhausts  it  with  weak  ammonia- water, 
precipitates  the  glycyrrhizin  with  hydrochloric  or  acetic  acid ;  dissolves 
tiic  precipitate  in  ammonia- water ;  removes  magnesia  and  lime  by  the 
addition  of  phosphate  and  oxalate  of  ammonia  ;  and  throws  down  the 
glycyrrhizin  by  acetic  acid.  The  gelatinous  precipitate  is  dried  and 
triturated,  and  afterwards  washed  with  water. 

Properties.  Amorphous,  yellowish- white  powder,  having  an  intense 
bitter-sweet  ta«te  (Gorup-Besanez).  According  to  Vogrl,  brown-yellow ; 
according  to  others,  a  brown,  transparonti  brittle,  shining  mass.  —  Its  alcoholic 

solution  smells  like  infusion  of  liquorice-root ;  the  aqueous  solution 
reddens  litmus  strongly  (Lade).  It  is  without  action  on  polarised 
light  (Ventzke,  J.  pr,  Chem.  25,  65). 

Gorup- 

Vogel.  Lade.  Besanez. 

fnecm,       fnean,  at  100*       mean, 

48  0  288    ....      61*54    ....      6165    ....      6102    ....      6146 

86  U 86    ....        7-69    ....        7-64    ....        726    ....        771 

ISO 114     ....       80-77     ....       80-71     ....       81-78    ....       80-83 

C«H>H)" 468    ....     10000    ....     100*00    ....     100*00    ....    10000 

Lade's  glTcyrrhrsin  contained  a  little  nitrogen.  Yoffel  proposed  the  formula 
C^'U'H)*,  Lade  the  formula  CH'^O*^ :  Oomp-Besanoi,  who  recognised  glyoyrrhuiu 
as  a  gluooside^  considered  the  abore  a  probable  fonnula. 

Decompositions.  1.  Glycyrrhizin  heated  to  200^  melts  to  a  dark* 
browu,  transparent  masB  (Lade),  takes  fire,  and  bums  with  a  luminous, 
smoky  flame,  frothing  up  and  evolving  resinous  vapours,  which  redden 
litmus,  and  have  an  odour  of  burnt  sugar  (Trommsdorff).  When 
blown  into  the  flame  of  a  candle,  it  bums  like  ly<^P^vD^  (Berzelius). 
2.  It  reduces  sesquioxide  of  chromium  from  a  mixture  of  bichromate  of 
potash  and  sulphuric  acid,  and  is  violently  decomposed  by  peroadde  of 
Uad  (Gk)rup-Besancz),  —  8.  Decomposed  by  cold,  and  more  rapidly  by 
hot  nitric  acid^  a  large  quantity  of  nitric  oxide  gas  being  liberated, 
and  a  bright-yellow  body  deposited,  whilst  oxalic  acid  and  pale* 
yellow  crystals  of  a  nitro-compound  [probably  styphnic  acid  (xi,  228)] 
are  likewise  formed  (Gorup^BesaneE.   Lade). 

By  boiling  with  nitric  add,  Robiquet  obtained  a  yellow,  tough 
mass,  which  was  resolv^  by  water  into  an  artificial  bitter,  and  a 
white,  tasteless  residue. 

On  bi>iling  a  concentrated  infusion  of  liquorice  with  nitric  add  tiD 
all  frothiuff  has  ceased,  precipitating  the  product  with  water,  boiling 
the  washed  precipitate  with  concentrated  nitric  acid,  and  pouring  the 
solution  into  water,  with  constant  stirring,  there  is  thrown  down  a 
light,  yellow,  very  bitter  powder,  which  reddens  litmos,  bums  on 
platinum-foil  like  wax,  is  slightly  soluble  in  water,  insoluble  in  boiling 
concentrated  nitric  add,  but  easily  soluble  in  akobol  and  in  aqneoas 
alkalis,  forming  with  the  last,  orange-coloured  solutions  from  -vniich  it 
is  precipitated  by  acids.    This  substance  has  the  composition  a  (Lade). 


GLTC7RRHIZIN.  59 

Glycyrrhizin,  subjected  to  the  same  treatment,  yields  a  body  having 
the  composition  b.  When  glycyrrhizin  is  added  to  cold  nitro-sulphuric 
add,  a  yellowish-white,  amorphous  powder  (cS  is  deposited.  This 
body  resembles  that  obtainea  by  Lade,  and  is,  like  it,  free  from 
nitrogen  (Gorup-Besanez). 

Ck>rup- 
Lade.  B€«anez. 


a. 

e. 

48  C 

288 
84 

176 

•••••••• 

6788 

6-82 

35  35 

67-28    

603    

3674    

6704 

84  H    

6'66 

22  0  

36  30 

C«H»«0" 

408 

••••»••• 

100-00 

10000    

Gorup- 

Beunez. 

b. 

60-96 

727 

81-78 

10000 

48  0... 
84  H 

288 

84 

144 

••■••••• 

61-80 

729 

80-91 

• 

18  O 

C«H»*0»    .... 

466 

10000 

10000 

4.  Glycyrrhizin  dissolves  in  oil  of  vitriol^  forming  a  red-brown 
solution  (brown  according  to  Lade),  from  which  water  precipitates 
^rey-brown  flocks.  It  is  decomposed  by  boiling  with  dilute  acids^ 
^lycyrretin  being  deposited  and  sugar  remaining  in  f>:olution  (Gorup- 
Besanez).    The  decomposition  may  perhaps  be  expressed  thus  : 

0«»H»0"  +  2H0  -  C*fi2«0«  +  0>«H>»O», 

the  equation  requiring  65*3  p.  c.  of  glycyrretin  and  38-4  p.  c.  of  sugar, 
whilst  65*4  p.  c.  of  glycyrretin  and  17*5  p.  c.  of  sugar  are  obtained 
CGorup-Besanez). —  When  the  decomposition  is  effected  with  hydro- 
chloric acid,  and  the  solution  is  filtered  from  glycyrretin,  the  acid 
being  afterwards  removed  by  acetate  of  silver,  and  the  excess  of 
silver  by  hydrosulphiu*ic  acid,  the  sugar  is  left  on  evaporation  in  the 
form  of  a  brownish,  very  sweet  syrup,  which  does  not  crystallize. 
It  behaves  like  grape-sugar  with  alkaline  solutions  of  copper  and 
with  potash,  oxide  of  bismuth,  gallic  and  sulphuric  acids,  and  yeast 
(Gorup-Besanez). 

Glycyrrhizin  does  not  reduce  potaasio-cvpric  tartrate  at  tempera- 
tures of  75®  to  100*  (Mathey,  N.  Br.  Arch.  72,  293).  It  is  not  sus- 
ceptible of  fermentation  (Lade),  and  is  not  decomposed  by  emuhin 
(Gorup-Besanez). 

Combinations.  Glycyrrhizin  dissolves  with  difficulty  in  cold,  and 
more  easily  in  hot  water ^  forming  a  yellow  solution,  from  which  a 
small  portion  is  deposited  in  resinous  drops  on  cooling  (Gorup- 
Besanez).  A  hot  saturated  solution  sohdifies  to  a  brown  jelly  on 
cooling  (Lade). 

Mineral  and  vegetable  acids  produce,  in  aqueous  solutions  of  gly- 
cyrrhizin, curdy  precipitates,  which  in  very  dilute  solutions  appear 
only  after  some  time.  They  dissolve  slightly  in  pure,  but  not  in 
acidulated  water  (Berzelius,  Dobereincr).  According  to  Berzelius  and 
Vogel,  these  precipitates  are  to  be  regarded  as  combinations  of  gly- 
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Preparation,  1.  An  aqueous  decoction  of  the  roots  is  precipitated 
with  dilute  sulphuric  acid ;  and  the  brown  flocks  are  washed  with  cold 
water,  dried,  and  repeatedly  treated  with  absolute  alcohol,  until  the 
residue  left  on  evaporation  is  perfectly  soluble  in  absolute  alcohol.  — 
2.  When  an  alcoholic  extract  of  the  roots  is  evaporated  to  a  syrup 
(the  onocerin  being  first  crystallised  out)  and  allowed  to  stand  for 
some  days,  a  deposit  of  resin  is  thrown  down,  after  which  the  clear 
liquid  la  to  be  separated  and  precipitated  with  water  and  dilute  sul- 
phuric acid.  The  precipitate  is  purified  as  in  1.  —  3.  If  the  brown 
resin  obtained  as  in  2  is  dissolved  in  alcohol  and  precipitated  by 
alcoholic  neutral  acetate  of  lead,  and  the  brown  precipitate  is  decom- 
posed by  hydrosulphuric  acid  under  water,  the  solution  filtered  from 
sulphide  of  lead,  leaves,  when  evaporated,  a  brown,  shining  .extract, 
triturable  to  a  light-brown  powder  which  behaves  like  glycyrrhissin 
(Hlasiwetz).  Reinsch  proceeds  in  the  same  way  as  Berzelius  in  the 
preparation  of  glycyrrhizin  (p.  57). 

Dark-yellow,  amorphous,  brittle  mass,  tasting  at  first  bitter  and 
afterwards  persistently  sweet  (Reinsch,  Hlasiwetz).  Cakes  together 
in  the  mouth  to  a  resin.    Has  an  acid  reaction  (Hlasiwetz). 

Hlasiwetz. 
Calculation  according  to  Hlasiwot2.  a,  b,  c.  '  d. 

86  C  216    ....      6901     ....        591     ....        59-6    ....        57'8    ....      61*6 

22  H 22     ....        601     ....  6-2    ....  60    ....  64    ....         63 

16  0 128    ....       84 98     ....        34 7     ....        84 4    ....        35 8    ....       822 

C»H»OW  ....    366    ....     100-00    ....      1000    ....      lOO'O    ....      1000    ....     1000 

a  and  b  were  prepared  aocordmg  to  1,  c  according  to  2,  and  d  according  to  8. 
Hlasiwetz  gires  for  c  the  formula  0"H"0^^  and  for  d  the  formula  C"H^O". 

Ononis-glycyrrhizin  melts  when  heated,  with  strong  intumescence, 
gives  off  acid  vapours,  and  bums  with  a  smoky  flame,  leaving  char- 
coal (Reinsch). 

The  aqueous  solution  gives  an  abundant  white  precipitate  with 
sulphuric  acid.  Precipitates  are  also  produced  by  neutral  acetate  of  lead, 
acetate  of  copper,  mercuroue  nitrate,  and  nitrate  of  silver,  but  not  by 
tartar-emetic  or  tincture  of  galls  (Reinsch). 

Dissolves  freely  in  alcohol. 

Prhnary  Nucleus  C^'n**. 

Oleic  Acid. 

C3tH«0*  =  C*H»*,0*. 

CuEVREUL.     Ann.  Chim.  94,  90,  and  263.— -4n».  Chim.  Phys.  2,  858. — 

Recherches  sur  les  corps  gras,  75. 
Braconnot.     Ann.  Chim.  93,  250. 
Laurent.     Ann.  Chim.  Phys.  65,  149;  Ann.  Phwpm.  28,  263.---4fi«. 

Chim.  Phys.  66,  154. 
Varrentrapp.     Ann.  Pharm.  35,  196. 
0.  Broheis.     Ann.  Pharm.  57«  38. 
Heiktz.    Pogy.  83,  555  ;  89,  583  ;  90,  143. 
Berthelot.     N.  Ann.  Chim.  Phys.  41,  243. 
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Cheyreul's  Ortustf  fluids.  Acids  oUique,  BraconnoVt  KuUe. -- Slaimaure. 
Bisoovered  by  Cheyreid  in  ISll,  and  flrit  prepared  pure  hj  Gottlieb,  who  ako 
esteblif had  ito  formula.  Gkittlieb  and  Heinti  sbowed  tnat  the  oleic  acid  of  butter, 
which  Bromeia  rappoaed  to  be  a  peooUar  body,  it  identical  with  common  oleic  add. 

Conoeminff  the  moringio  amd  of  Walter  and  the  filixolio  acid  of  Luck,  aee 
Appendix  to  Oleic  aeid. 

Source.  Occttrs  as  triolein  in  most  (non-drying)  liquid  and  solid 
fate.     (See  below.) 

In  the  bile  of  men,  oxen,  pigs,  and  beara  (Chevreul).  In  the 
Mtneralmoar  of  Manenbad  (Lehmann).~It  does  notoocnr  in  castor-oil 
or  spermaceti  (or  only  in  very  small  quantity)  (Heintz),  nor  in  wax 
(Th^nard,  Redtenbacher),  the  last  substance  yielding  no  sebacic  acid 
when  subjected  to  dry  distillation.  — Concerning  the  occurrence  of  oloomar> 
garin,  see  under  olire-oil ;  conoeniing  deophoephoric  acid  (xri.,  468). 

Prq>araium.  Almond-oil  (olive-oil,  goose-fat,  butter,  or  other  fat 
containing  olein)  is  saponified  by  boiling  with  caustic  potash,  and  the 
soap  is  decomposed  by  dilute  hydrochloric  acid.  The  separated  fatty 
acios  are  then  maintained  at  a  temperature  of  100*^  for  several  hours 
with  oxide  of  lead,  and  the  mixture  of  lead-salte  thus  obtained  is 
treated  with  cold  ether,  which  takes  up  the  oleate,  but  leaves  the  salts 
of  the  solid  fatty  acids  undissolved.  The  ethereal  solution,  when 
shaken  with  excess  of  dilute  hydrochloric  acid,  throws  down  chloride 
ctf  lead,  which  sinks  to  the  bottom  of  the  watery  layer,  whilst  oleic 
add  remains  dissolved  in  the  ether.  Lastly,  the  ether  is  diRtilled  off, 
and  the  add  freed  from  adhering  water  by  evaporation  (Varrentrapp, 
Bromlis). 

Purification.  Oleic  add,  prepared  as  above,  still  contains  oxidized 
products  and  colouring  matters,  to  remove  which,  its  solution  in  a  large 
excess  of  ammonia  is  precipitated  by  chloride  of  barium;  the  prcdpitate 
is  dried  and  boiled  repeatedly  with  fresh  portions  of  alcohol ;  and  the 
salt  which  is  deposited  on  cooling  is  re-crvstallised  once  or  twice  from 
alcohol.  It  is  then  decomposed  by  tartaric  acid,  and  the  separated 
oleic  acid  is  washed  with  water  to  remove  adhering  tartaric  add 
(Gottlieb). 

Or,  the  add  obtained  from  the  lead-salt  is  cooled  down,  in  small 
portions,  to  6®  or  7**,  when  it  solidifies  to  a  crystalline  mass,  which  is 
pressed  between  folds  of  blotting-paper.  The  solid  and  purer  acid  is 
thus  separated  from  the  fluid  portion,  which  contains  oxidised  products. 
By  repeatedly  melting,  cooling,  and  pressing  the  ciystallised  portion, 
at  last  with  addition  of  a  little  alcohol,  the  impurities  are  completely 
removed  (Bromeis). 

Inasmuch  as  oleic  add  readily  absorbs  oxygen,  all  the  operations 
should  be  conducted  with  the  least  possible  exposure  to  the  air,  more 
especially  when  liie  add  is  subjected  to  a  temperature  of  more  than 
10°  (Bromeis).  —  In  digesting  the  acid  separated  from  the  potash-soap 
with  oxide  of  lead,  Uie  quantity  of  oxide  used  should  be  such  as  to 
saturate  only  a  portion  of  the  oleic  acid,  as  in  that  case  the  solid  fatty 
adds  are  completely  separated,  and  less  ether  is  afterwards  required 
to  exhaust  the  lead-salt  (Varrentrapp).  —  The  baryta-salt  is  to  be 
crystallised  from  moderately-hot  strong  alcohol ;  in  boiling  alcohol  it 
melts  to  a  tough,  dark  mass  (Saalmiillcr).    Tartaric  acid  is  preferable 
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to  hydrochloric  acid  for  decomposing  the  oleates  of  the  alkalis,  since 
the  latter  is  apt  to  colour  oleic  acid.  Moreover,  by  using  tartaric  acid 
it  is  easier  to  remove  the  whole  of  the  alkali  (Yarrentrapp). 

From  the  mixture  of  stearate  (margarate)  and  oleate  of  potash 
obtained  by  saponification,  Chevreul  separates  the  first  two  acids  as  bi- 
acid  salts,  in  the  manner  desciibed  at  page  355,  vol.  xvi.,  and  after- 
wards decomposes  the  mother-liquor  with  tartaric  acid,  the  oleic  acid 
then  rising  to  the  surface  in  the  form  of  an  oil.  It  is  washed  with  hot 
water,  cooled,  filtered  from  the  margaric  acid  which  crystallises  out, 
and  freed  from  acetic  acid  and  colouring  matter,  either  by  solution  in 
12  parts  of  alcohol  and  precipitation  with  water,  or  by  converting  it 
into  a  baryta-salt.  The  latter,  Chevreul  boils  with  water,  which  takes 
up  acetic  acid  and  colouring  matter,  and  re-crystalUses  from  alcohol. 
—If  the  potash-soap  obtained  by  saponifying  human  fat  be  digested, 
in  as  dry  a  state  as  possible,  in  alcohol  of  sp.  gr.  0*821,  the  alcohol  is 
found,  after  24  hours,  to  have  taken  up  principally  oleate  of  potash, 
which  may  be  freed  from  margaric  acid  dissolved  at  the  same  time  by 
evaporating  the  solution,  treating  the  residue  with  cold  absolute 
alcohol,  evaporating  the  filtrate,  &c.  It  is  afterwards  to  be  purified 
as  above  (Chevreul), 

The  coloured  oleic  acid  of  stearin  works  is  freed  from  the  greater 
part  of  the  solid  fatty  acids  by  filtration  at  O'^.  After  separation 
from  its  lead-salt,  it  is  to  be  again  saponified  with  an  alkali  and  salted 
out  with  chloride  of  sodium,  with  addition  of  carbonate  of  soda.  In 
this  way  only,  and  not  by  treatment  with  animal  charcoal,  can  the 
colouring  mattera  be  removed  (Varrentrapp).  Berthelot  filters  com- 
mercial oleic  acid  twice  at  0'' ;  neutralises  with  caustic  potash;  dissolves 
in  two  parts  of  alcohol ;  filters  the  cold  solution ;  precipitates  with 
chloride  of  barium ;  and  purifies  the  baryta-salt  as  above.  ^-  When 
cantharides^  fat  is  employed,  the  lime-soap  may  also  be  treated  with 
ether  instead  of  the  lead-soap ;  or  the  fatty  acids  of  cantharides'  fat 
are  dissolved  in  5  or  6  parts  of  alcohol  of  85  p.  c. ;  the  solution  is  pre- 
cipitated with  alcohoUc  neutral  acetate  of  lead ;  and  the  precipitate  is 
dissolved  in  warm  acetic  aci^nd  allowed  to  stand  for  24  hours,  where- 
upon, palmitate  and  stearate  of  lead  crystallise  out,  whilst  the  oleate 
of  leaa  remains  in  solution  and  is 'thrown  down  from  the  filtrate  by 
ammonia  (Gossmann). 

The  oleate  of  baryta  obtained  from  hutter  (and  from  beef  and 
mutton  suet)  by  Gottlieb's  method,  contfdns  a  salt  richer  in  baryta,  the 
presence  of  which  renders  the  following  process  necessary.  The  salt 
is  exhausted  with  cold  ether,  and  re-crystallised  from  a  large  quantity 
of  hot  alcohol ;  it  is  then  allowed  to  mgest  for  several  days  with  a 
large  quantity  of  ether,  again  washed  withjether,  pressed,  and  re-crys- 
tallised from  alcohol.  The  crystals  are  shaken  with  ether  and  hydro- 
chloric acid,  and  the  ethereal  layer  is  agitated  with  ammonia  and 
aqueous  neutral  acetate  of  lead.  The  upper  of  the  two  layers  thus 
obtained  contains  oleate  of  lead  in  solution :  this  is  decomposed  by 
hydrochloric  acid,  and  the  oleic  acid  is  converted  into  baryta-salt 
(Heintz). 

Properties,  Pine,  dazzling  white  needles,  which  melt  at  14®  to  a 
colourless  oil.  The  fused  substance  solidifies  at  4°  to  a  whit'C,  hard 
crystalline  mass,  expanding  considerably,  so  that  the  fluid  portion  is 
driven  out.    Sp.  gr.  0*898  at  19°  (Chevreul),    Volatilises  in  a  vacuum 
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without  decomposition  (Chevreul,  Laurent).  —  Inodorona,  tasteleBS. 
In  the  unchanged  (not  oxidised)  condition,  and  also  in  alcoholic  solu- 
tion,  its  reaction  is  neutral  (Gottlieb). 

CherieuL  Laurent. 
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Gottlieb  mlone  eramined  pure  oleic  acid;  that  of  the  other  chemitte  was  more  or 
lees  oxidiaed  and  had  an  acid  reaction.  Laurent's  acid  was  distilled  in  a  yacuum  : 
it  did  not  soUdifyat  0*.  — EarUer  formula:  0»H<»C>***  (Cheymil) ;  O^B'K^ 
(Lanrent)  ;  C**  H^H)*  (Yanentrapp).  —  The  oleic  add  of  butter,  of  almond  oil,  and 
of  olire  oil  ezhitAts  the  same  composition  (Gottlieb).  See  also  the  analyset  of  the 
baiyta-salt. 

I}ecompo8Uton3.  1.  Oleic  acid,  heated  a  few  degrees  above  lOO**, 
assumes  a  dark-hrown  colour,  and  before  boiling  evolves  a  large 
quantity  of  hydrocarbons,  together  with  a  little  carbonic  add  and 
water :  at  a  comparatively  low  temperature,  it  yields  a  distillate  of 
colourless  oil  (afterwards  yellow,  and  at  last  brown,  according  to 
Chevreul),  a  little  charcoal  remaining  behind  (Bromeis).  During  the 
whole  of  the  distillation,  a  tolerably  regular  evolution  of  carbouic  add 
and  hydrocarbon  gases  takes  place.  The  distillate  deposits  crystals 
of  sebiEidc  acid  (xiv,  493)  on  cooling,  the  fluid  portion  consisting  of  a 
httle  undecomposod  oleic  acid  and  hydrocarbons  boiling  at  160 — 280'' 
and  higher.  That  portion  of  the  distillate  which  passes  over  with  the 
water-vapour  contains  8413  p.  c.  C,  13*02  H.,  and  2*85  0.  (Yarren- 
trapp).  The  distillate  contains  also  acetic  (Chevreul),  caproic,  caprylic, 
ana  probably  butyric  and  valerianic  adds.  Pure  oleic  add  yields  a 
large  quantity,  the  oxidised  add  only  a  small  quantitv  of  sebadc  add 
(Gottlieb),  and  hence  Bromeis  did  not  obtain  any  by  the  distillation  of 
his  butyroleic  acid. 

2.  Oleic  acid  (which,  in  the  solid  state,  is  unalterable  in  the  air 
(Oottlieb),  absorbs,  in  the  melted  state,  at  Id"*,  in  14  days,  20  times  its 
volume  of  oxygen  without  forming  any  perceptible  amount  of  carbonic 
acid  or  water  (Bromeis).  After  exposure  to  the  air  for  five  hours,  at 
100%  it  is  yellow  and  rancid,  and  solidifies  only  partially  in  the  cold : 
it  then  contains,  on  an  average,  73*23  p.  c.  C,  12*07  H.,  and  14*70  0., 
or  34  at.  carbon,  33  at.  hydrogen,  and  5  at.  oxygen  (Gottlieb).  An 
altered  acid  of  similar  composition  (containing  72*5  to  73*7  p.  c.  C.,  and 
and  11*6  to  12  4  p.  c.  H.)  was  investigated  by  Bromeis  as  butyroleic 
acid.  By  the  further  action  of  oxygen,  products  are  formed,  which 
do  not  solidify  at  14^,  and  prevent  the  crystallisation  of  the  yet 
unchanged  add  (Gottlieb).  The  oxidation-products  are  converted 
into  the  silver-salt  and  the  ethyl-componnd  of  oleic  acid  (nee  below) ; 
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but  in  preparing  the  baiyta-salt,  they  remain  in  the  motber-liquory 
and  are  separated  from  it  by  mineral  acids  as  a  red-brown,  rancid, 
very  acid  and  viscid  oil,  the  baryta-compounds  of  which  contain  14*28 
and  15'63  p.  c.  of  baryta  (Gottlieb).  Concerning  the  formation  of 
ozone  in  this  oxidation,  see  Schonbein  (J.  pr.  Chem,  74,  338). 

3.  Oleic  acid  bums  when  heated  in  the  air  (Ohevreul). 

4.  Oleic  acid,  submitted  to  dry  distillation  with  sulphur,  yields  a 
red-brown,  disagreeably  smeUing  oil  [apparently  containing  odmyl 
(x,  97)1,  in  which  margaric  acid  is  suspended;  the  reaction  is  attended 
with  violent  intumescence,  and  the  evolution  of  a  large  quantity  of 
hydroBulphuric  add.  The  distillate  is  free  from  sebacic  acid  (Anderson, 
FhiL  Mag.  J^  31,  1G4  ;  Ann.  Fharm.  63,  370).  The  margaric  acid  here 
spoken  of  may  be  palmitic  acid  (xvi,  356)  (Kr.). 

5.  Bromine  and  chlorine  form  with  oleic  acid,  in  presence  of  water, 
bromoleic  and  chlorolcic  acids ;  iodine  does  not  act  upon  it  (Lefort). 

6.  Nitrous  acid  converts  oleic  acid  into  elaidic  acid,  without 
forming  a  second  decomposition-product  (Gottlieb).     See  under  Slmdic 

acid. 

7.  In  the  decomposition  of  oleic  acid  by  nitric  acid,  volatile  acids  of 
the  general  formula  C°H"0*,  ndn- volatile  acids  of  the  formula  C"H"""*0*, 
azelaic  acid,  and  other  less  accurately  investigated  products,  arc 
formed. 

a.  When  oleic  acid  is  cautiously  added  in  small  quantities  to  mode- 
rately hot  red  fuming  nitric  acid,  a  violent  reaction  takes  place,  and  a 
large  quantity  of  red  vapoui's  charged  with  volatile  acids,  is  evolved. 
If,  after  t))e  first  action  has  ceased,  the  mixture  is  heated  more  stronglv 
and  then  boiled  for  several  days,  with  addition  of  more  nitric  acid  if 
necessary,  and  the  contents  of  the  retort  are  at  last  freed  from  all 
volatile  products  by  adding  water  and  distilhng,  a  distillate  is  obtained, 
containing  a  mixture  of  the  following  acids,  viz.,  in  greatest  quantity, 
caproic,  valerianic,  and  acetic  acids ;  in  medium  quantity,  capryUc, 
butyric,  and  propionic  acids ;  in  smallest  quantity,  capric,  pelargonic, 
and  Gonanthytic  acids  (Redtenbacher,  Ann.  Fharm.  59,  41). 

Wlien  a  weaker  (commercial)  acid  is  employed  in  the  oxidation,  for  the  sake  of 
preparing  the  non-yolatiie  produota,  the  distillate  posseates  an  irritating  odour, 
which  attacks  the  respiratory  organs,  and  is  not  destroyed  by  neutralising  with 
carbonate  of  soda.  On  distilling  the  solution  (first  rendered  alkaline),  a  colourless, 
thin,  volatile  oil  is  obtained,  but  in  too  small  quantity  for  further  examination. 
(Bromeis,  Ann.  Pharm.  35,  93).  Wire  {Ann.  Pharm.  104,  261),  who,  howeyer,  oxi- 
dised the  non-Tolatile  acids  of  cocoa-nut  oil  with  nitric  acid,  also  mentions  this 
volatile  body,  as  well  as  an  (acid  ?)  oil  of  the  distillate  which  he  erroneously  rt> 
garded  as  Laurent's  azoleic  acid  or  csnanthylic  add.  The  distillate  obtained  in  the 
oxidation  of  fittty  oil  of  almonds  by  nitric  acid  is  also  regarded  by  Aippe  {Ann. 
Pharm.  120,  292)  as  cenanthylic  acid  (as  found  by  experiment  P). 

h.  Concentrated  or  weaker  nitric  acid,  heated  with  oleic  acid,  in  the 
proportion  of  2  to  7  volumes  of  the  former  to  1  volume  of  the  latter, 
reacts  violently  after  an  hour,  so  that  a  part  of  the  liquid  is  projected 
from  the  vessel  containing  it ;  but  on  further  heating,  the  oleic  acid  is 
quietly  oxidised,  becoming  thinner  and  clearer,  and  at  length  disap- 
pearing completely.  The  residual  acid  solution  contains  succinic  acid 
(x,  108)  and,  according  to  Laurent  and  firomeis,  lipic  (x,  434),  adipic 
(xi,  422),  pimclic  (xii,  463),  suberic  (xiii,  204),  and  azelaic  (xvii,  79) 
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acids,  and,  accordine  to  Wirz  (in  the  oxidation  of  the  acids  of  cocoa- 
nut  oil)  also  lepargyuc  (xiii,  874)  acid.  Arppe  {Ann.  Pharm.  96,  242  ; 
115,  143),  however,  doubts  the  purity  of  most  of  the  acids  thus 
obtained ;  he  considers  that  the  presence  of  Mpric,  adipic,  and  lepar- 
gjlic  acids  is  not  established,  and  finds,  as  solia  products  of  the  oxida- 
tion of  oleic  acid  (and  other  fats)  only  succinic,  suberic,  and  azelaic 
acids,  with  perhaps  a  fourth  uncrystallisable  acid.  Arppe  formerly  de- 
scribed, as  a  product  of  the  oxidation  of  oleic  acid,  another  acid,  X,  which  he  after- 
wards regarded  as  a  teoondarj  product  of  sublimation,  and  iatelj  (Ann,  Pharm.  124, 
98)  as  pimelic  acid.  Sefaaoic  add,  which  is  formed  b^  the  oxidation  of  spermaceti, 
is  not  produced  by  the  action  of  nitric  acid  on  oleic  acid  (Arppe). 

The  following  products  seem  to  be  formed  more  especially  by  the  incomplete 
oxidation  of  oleic  acid.  —  1,  A  solid  fatitf  acid.  If,  after  the  first  violent  action  of 
nitric  acid  has  ceased,  the  residue  is  cooled,  it  solidifies  to  a  semi-solid  mass,  from 
which  alcohol  takes  up  margaric  acid  melting  at  60°  (containing  74*06  p.  c.  C, 
12'50  H.).  The  margaric  acid  may,  in  this  case,  be  formed  from  the  impure  oleic 
acid  employed,  but  the  pure  acid,  treated  in  the  same  way,  also  yields  an  acid 
melting  at  80^,  solidifying  at  70**,  and  forming  with  potasli  a  red  soap  from  whicli 
acids  precipitate  a  thick  brown  oil  (Bromeis).  — II.  Xfitro-caprylic  and  Ifitro-ecipric 
acids  (xiii,  217  and  xiv,  500).  These  were  obtained  by  Wirz  in  the  oxidation  of  the 
acids  of  cocoa-nut  oil,  and  appear  to  be  mixed  with  the  solid  acid  (I),  since  they  are 
reddened  by  potash.  The  following  product  should  also  be  mentioned  here.  Wlien 
oleic  acid  is  boiled  with  red  fuming  nitric  add  (see  above),  not,  however,  till  tlie 
fiitty  layer  completely  disappears,  there  floats  upon  tiie  suHboe  of  the  cooled  liquid, 
an  unctuous  fat^  heavier  than  water,  and  having  the  smell  of  perspiration ;  it  is 
easily  soluble  in  alcohol  and  ether,  and  is  precipitated  from  its  olocKl-red  alkaline 
solutions  by  adds  without  alteration.  It  explodes  when  heated,  with  an  odour  of 
dnnamon,  evolving  nitrous  and  volatile  &ttv  acids,  and  leaving  a  blank,  tough  residue 
which  contains  suberic  add.  By  boiling  with  water  it  is  decomposed  into  fatty  adds 
which  volatilize,  and  suberic  and  pimelic  adds  which  remain  behind  (Bedten- 
bacher).  —  III.  Laurent's  Azoleic  Acid.  It  is  produced  by  boiline  oleic  acid  with 
nitric  acid,  according  to  x,  434,  till  three-fourths  is  dissolved,  and  forms  the  oily 
layer  which  floats  undissolved  on  the  surface  of  the  acid  solution.  When  removed 
and  distilled  alone,  it  passes  over  at  first  undecomposed,  then  blackens  and  froths 
up,  and  towards  the  end  of  the  distillation  yields  a  sublimate  consisting  of  a  difficultly 
fusible,  white  powder.  Asoldc  add,  heated  with  alcohol  and  oil  of  vitriol,  yields  an 
ether,  one-fifth  of  which  distils  unchanged,  tJie  remainder  being  decomposed  in  the 
same  manner  as  the  acid  by  further  neatiiig.  When  decomposed  hj  alcoholic 
potash,  with  subsequent  addition  of  hydrochloric  acid,  it  yields  azoleic  acid  insoluble 
in  water,  and  containing  62*81  p.  c.  C,  10*71  H.  (Laurent).  According  to  Bromeis, 
{Ann.  Pharm.  35,  109 ;  87,  800),  who  analysed  the  ether,  this  add  has  the  same 
composition  as  oenanthylio  add,  and,  according  to  Tilley  {Ann.  Pharm.  89,  166),  is 
probably  identical  therewith.  (Enanthylic  acid,  however,  when  obtained  as  the 
principal  product  of  the  oxidation  of  castor  oil,  passes  over  in  the  distillate,  and, 
accormng  to  Bedtenbacher,  is  obtained  from  oleic  acid  in  very  small  quantity  only, 
together  with  many  other  acids,  whilst  Laurent's  azoleic  add  is  obtained  from  the 
residue.  The  formation  of  cenanthyllo  add,  here  and  above  (by  Aippe),  seems  to  be 
merely  conjectured  and  not  established  by  experiment  (Kr.). 

8.  Oleic  acid,  distilled  with  bichromate  of  potash  and  sulphuric  acid, 
yields  an  acid  distillate,  which  smells  like  tallow  and  rape-oil 
(Arzbacher,  Ann.  Pharm.  73,  199). 

9.  The  brown  mixture  of  peroxide  of  lead  and  oleic  acid  is  discolour- 
ised  at  120**,  and  becomes  thick  and  viscid,  evolving  a  large  quantity 
of  water- vapour,  but  no  other  gas  (Bromeis,  Anii.  Pharm.  42,  71). 

10.  Oleic  acid,  mixed  with  oil  of  vitriol,  forms  Fr^my's  oleo-sul- 
phuric  acid,  an  aqueous  solution  of  which  soon  splits  up  into  metoleic 
and  hydroleic  acids.     See  further  under  Olive-oil. —  A  single  drop  of  oil  of 
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vitriol  colours  oleic  acid  brown  (Varrentrapp),  especially  when  the  acid 
is  already  partially  decomposed  (Gottlieb). 

A  solution  of  oleic  acid  in  oil  of  vitriol,  heated  to  100**,  evolves 
sulphurous  acid,  and  perhaps  also  hydrosulphuric  acid,  with  coloration^ 
but  without  frothing ;  above  100**  it  froths  up  violently  and  carbonises 
(Chevreul).  The  sulphuric  acid  solution  behaves  Uke  ricinoleic  acid  on 
addition  of  sugar  (Neukomm).  When  3  drops  of  oleic  acid  are  shaken 
up  with  8  cubic  centimetres  of  alcohol,  and  1  drop  of  sugar  solution  is 
added,  together  with  4  or  5  drops  of  oil  of  vitriol,  the  mixture  assumes  a 
rose-to  carmine-red  colour  from  the  bottom  upwards,  and  when  shaken 
after  thi-ee  hours  becomes  red-brown- violet,  while  part  of  the  oleic 
acid  collects  on  the  surface  (Benecke,  Studien  uber  GalUnbestandtheile, 
Giessen,  1862). 

11.  When  melted  with  hydrate  of  potash^  oleic  acid  splits  up  into 
palmitate  and  acetate,  with  evolution  of  hydrogen  (Varrentrapp). 

0»H>H>*  +  2(K0,H0)  =  0»H»KO<  +  OH»K0<  +  2H. 

From  the  further  action  of  the  hydrate  on  the  acetic  acid,  a  little 
oxaUc  acid  is  produced  (Varrentrapp).  In  the  distillation  with  excess 
of  hydrate  of  potash,  an  odour  of  butyrate  of  amyl  is  evolved  (Al. 
Miiller,  Handwbrterhuch^  6,  874). 

12.  Oleic  acid,  distilled  with  Jth  of  its  weight  of  quick  Ume^  yields  a 
liquid,  neutral,  unsaponifiable  distillate,  which  deposits  only  traces  of 
a  solid  body,  and  probably  stands  in  the  same  relation  to  oleic  acid 
as  stearone  to  stearic  acid.  The  residue  contains  carbonate  of  lime 
(Bussy,  Ann,  Fharm,  9,  271). 

On  distilling  a  mixture  of  1,000  grammes  of  oleic  acid,  300  gr. 
hydrate  of  lime,  and  300  gr.  soda-lime,  and  cooling  the  distillate,  a 
liquid  is  obtained  amounting  to  two-thirds  of  the  quantity  of  the  oleic 
acid  employed.  The  non-condensable  gases,  absorbed  by  an  excx^ss 
of  bromine,  form  bromine-compounds,  from  which,  by  agitation  with 
caustic  soda  and  washing  with  water,  the  bromides  of  the  hydro- 
carbons C°H»  may  be  separated.  In  this  way  were  obtained,  from 
8  kilogrammes  of  oleic  acid,  with  the  aid  of  an  equal  quantity  of 
bromine,  100  gr.  of  bibromide  of  ethylene  (viii,  366),  600  gr.  of  bibro- 
mide  of  pi-opylene,  C'H'Br*,  100  gr.  of  bibromide  of  butylene,  On*Br*, 
60  gr.  of  bibromide  of  amylene,  C^*H"Br*,  and  200  to  300  gr.  of  un- 
separated  volatile  bromine-compounds  of  hydrocarbons  of  higher  atomic 
weight  (Berthelot,  K.  Ann.  Chmu  Fhi/s,  53,  200). 

13.  Oleic  acid,  heated  with  an  equal  quantity  of  glycerin^  yields 

triolein,  and,  with  an  excess  of  glycerin,  monolcin.    A  mixture  of  oleic 

acid  and  glycerin,  saturated,  at  100°  with  hydrochloric  acid^as,  yields 

a  neutral  compound  corresponding  to  triolein,  but  contaming  also 

hydrochloric  acid.     In  the  same  manner,  when  oleic  acid  and  glycerin 

are  heated  to  100°  for  71  hours  with  tartaric,  phosphoric,  or  sulphuric 

acid,  the  resulting  glyceride  contains  a  portion  of  the  second  acid  in 

combination  (Berthelot,  iV.  Ann.  Chinu  Phys.  41,  248).    See  also  xn. 
858. 

Combinations,    Oleic  acid  is  insoluble  in  tcater. 

It  dissolves  in  10  parts  of  cold  oil  of  vitriol  without  decomposition, 
with  slight  evolution  of  heat,  and  coloration,  which  is  increased  to  a 
certain  extent  after  some  days  (Chevreul).    See  aboTc. 
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Oleatea. — Oleic  acid  decomposes  the  carbonates  of  the  alkalis  when 
heated  therewith,  slowly  expelling  the  carbonic  acid  (Chevreul,  Gottlieb). 
According  to  Unverdorben,  it  wso  partially  decomposes  acetate  and 
hydrochlorate  of  lime.  —  The  oleates  are  soft,  frequently  oily,  or  easily 
fusible  to  an  oil,  and  more  easily  soluble  in  alcohol  (and  especially  so 
in  ether)  than  in  water  (Chevreul).  Oleic  acid  euilj  forms  acid  and  basic 
salts,  and  when  an  impure  acid  is  employed,  the  impurities  may  be  transferred  to 
the  salts  in  definite  proportions  (Gottlieb).    See  Oleate  of  silyer. 

Soaps  are  mixtures  of  salts,  principally  oleates,  palmitates,  and 
stearates.  They  are  prepared,  in  some  cases,  by  heating  the  base 
with  a  fatty  body  and  water ;  in  other  cases  (especially  when  the  base 
is  too  feeble  to  effect  saponification)  by  double  decomposition.  They 
are  the  harder  the  more  palmitic  ana  stearic  acids,  the  softer  the  more 
oleic  acid  they  contain  ;  almond  and  olive  oils,  however,  yield  harder 
soaps  than  tallow,  lard,  or  butter. 

Oleate  of  Ammonia* — Oleic  acid  instantly  combines  with  aqueous 
ammonia,  with  rise  of  temperature,  forming  a  jelly  which  is  com 
pletely  soluble  in  water  at  15°.    The  solution  becomes  cloudy  on 
boiling*,  from  loss  of  ammonia  (Chevreul). 

Oleate  of  Potash,  —  a.  Mono-salt.  Oleic  acid  combines  with  caustic 
potash,  the  combination  being  attended  with  evolution  of  heat.  A 
solntion  of  47-2  parts  of  caustic  potash  dissolves  295  parts,  or  rather 
more  than  1  atom,  of  oleic  acid  (Chevreuh. — One  part  of  oleic  acid, 
heated  with  one  part  of  caustic  potash  and  five  parts  of  water,  forms 
a  soft  salt,  which  is  insoluble  in  the  supernatant  liquid,  and  becomes 
harder  on  cooling.  A  mixture  of  2  parts  of  oleic  acid,  1  part  of  caustic 
potash,  and  8  parts  of  water,  yields  a  pellucid  jelly,  which  separates 
from  the  aqueous  liquid  when  heated  with  ^  part  of  caustic  potash. 
If  this  be  pressed  and  dissolved  in  boiling  alcohol,  and  the  solution 
allowed  to  evaporate  spontaneously,  the  salt  is  left  in  the  form  of  a 
transparent  jelly.  —  In  the  voltaic  circuit  it  liberates  oleic  acid  at  the 
positive,  and  potash  at  the  negative  pole.  It  is  decomposed  by  acids, 
even  by  carbonic  acid,  when  passed  through  the  solution  at  a  tempera- 
ture of  5°.  —  Exposed  to  air  saturated  with  moisture,  at  12°,  it  takes 
up,  in  seven  days,  1*62  parts  of  water,  and  dehquesces.  Swells  up  to  a 
transparent  jelly  in  2  parts  of  cold  water,  and  dissolves  completely  in 
4  parts  to  a  ropy  syrup.  The  solution  in  a  very  large  quantity  of 
water  deposits  binoleate  of  potash  when  kept  for  some  months,  potash 
and  a  trace  of  oleic  acid  remaining  in  solution.  Oleate  of  potash  dis- 
solves in  2-15  parts  of  alcohol  at  10°,  and  in  1  part  of  alcohol  of  sp.  gr. 
0'821  at  50°.  The  solution  turns  cloudy  at  40*5°,  congeals  to  a  soft 
mass  at  31°,  and  solidifies  at  12°.  A  solution  in  2  parts  of  hot  alcohol 
remains  clear  down  to  12°,  and  deposits  crystals  of  the  mono-acid  salt 
at  10°.  Dissolves  in  29*1  parts  of  boiling  ether,  the  solution  remaining 
clear  at  12°.  Insoluble  in  concentrated  solution  of  caustic  potash,  and 
in  various  aqueous  salts,  e.g.y  chloride  of  sodium  (Chevreul). 


C»fl«0*  
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b.  Bi-acid. — On  heating  11-2  parts  of  oleic  acid  with  1  part  of 
hydrate  of  potash  and  43*4  parts  of  water,  and  afterwards  diluimg  the 
whole  with  108  parts  of  water,  a  jelly  is  obtained,  the  filtrate  from 
which  contains  a  small  quantity  of  potash,  and  probably  a  trace  of  acid. 
The  jelly  is  insoluble  in  water,  but  soluble  in  hot  and  cold  alcohol. 
It  reddens  litmus,  the  colour  disappearing  on  washing  with  water 
(Chevreul). 

Potash  forms  softer  soaps  with  the  fats  than  soda ;  with  lard  it 
yields  a  soap  of  the  consistence  of  butter,  containing,  after  pressing, 
14*9  p.  c.  potash,  66*1  p.  c.  saponified  fat,  and  190  p.  c  water,  and 
after  pressing  more  strongly,  15*85  p.  c.  potash,  72*4  fat,  and  11*75 
water  (Chevreul).  Potash-soap  is  soluble  in  water  and  alcohol.  It  is 
precipitated  from  its  aqueous  solution  by  common  salt  [not  by  salts  of 
potash  (Wittstein,  Phamu  Viertelj,  1,426)]. 

Oleate  of  Soda,  —  Mono-acid  salt.  —  The  union  of  oleic  acid  and  moiat 
hydrate  of  soda  is  attended  with  rise  of  temperature.  Water  con- 
taining 31*3  pts.  of  soda  dissolves  310  pts.  of  oleic  acid.  —  One  part  of 
oleic  acid,  heated  with  -f  part  of  hydrate  of  soda,  and  5  parts  of  water, 
yields  a  soft  jelly,  insoluble  in  the  alkaline  liquid,  soUdifying  on  cooling 
to  a  tenacious  mass.  On  boiling  1  part  of  oleic  acid  with  i  part  of 
hydrate  of  soda  and  8  parts  of  water,  the  salt  is  deposited  in  trans- 
lucent granules,  which  are  opaque  when  cold.  When  boiled  with  an 
additional  4  parts  of  water,  it  separates  from  the  alkaline  liquid  in  the 
fonn  of  a  jelly.  If  this  jelly  be  dried  and  dissolved  in  hot  alcohol,  and 
the  solution  allowed  to  evaporate  spontaneously,  there  remains  a  solid, 
brittle,  transparent  mass,  having  a  bitter  alkaline  taste  (Chevreul).  The 
salt  crystallises  from  absolute  alcohol,  but  not  from  alcohol  containing 
water,  nor  from  a  solution  so  concentrated  as  to  be  syrupy  (Varren- 
trapp).  Exposed  to  moist  air,  1  part  of  the  salt  takes  up,  in  six  days, 
0*975  pts.  of  water  without  deliquescing.  Dissolves  very  easily  in 
10  pts.  of  water  at  12°,  in  20*6  pts.  of  alcohol  of  sp.  gr.  0*821  at  13^ 
in  10  pts.  at  32°,  and  in  100  pts.  of  boiling  ether,  a  portion  being 
deposited  on  cooling  (Chevreul). 

Cheyreul. 
earlier.  later. 
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Soda-soap  is  prepared  either  from  fat  and  soda,  or  from  potash  and  fat 
with  subsequent  addition  of  common  salt.  In  the  latter  case  the  chloride 
of  sodium  and  the  potash-soap  are  partially  converted  into  chloride  of 
potassium  and  soda-soap,  the  latter  rising  to  the  surface  of  the  ley,  while 
the  excess  of  potash  or  soda  remains  in  solution,  together  with  other 
salts  accidentally  present  and  glycerin.  The  soap  is  capable  of  taking 
up  a  large  quantity  of  water  without  losing  its  solidity.  The  soda-soaps 
of  commerce  contain,  as  a  rule,  from  14  to  38  p.  c.  of  water,  the  pro- 
portion varying,  however,  in  particular  cases,  between  8  and  75  p.  c.  — 
—  It  dissolves  easily  in  warm  water  and  in  alcohol.  The  solutions 
solidify  on  cooling,  the  more  easily  the  greater  the  quantity  of  stearic 
acid  present.  They  are  decomposed  by  nearly  all  acids,  and  by  salts 
of  the  earths  and  heavy  metals.  Soaps  are  completely  separated  from 
their  solutions  by  common  salt  and  sal-ammoniac. 
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OUate  of  Baryta.  —  a«  Mono-acid  salt.  —  Preparation  see  aboTe.    1 1  may 

also  be  obtained  by  precipitating  the  soda-salt  with  chloride  of  barium, 

or  by  boiling  oleic  acid  with  baryta-water  or  carbonate  of  baryta 

(Chevreul,  Varrentrapp).  —  Dazzling  white,  loose,  finely  crystallised 

powder,  which  cakes  together  at  100   without  melting  (Gottlieb).    More 

easily  fusible  when  impure.    Tasteless,  insoluble  in  water,  but  soluble  in 

boiling  alcohol.     One  litre  of  a  boiling  alcoholic  solution  depotitt  5  grammes  of 
the  Bait  on  cooUng  (Berthelot). 
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CheTTenl  found  in  his  earlier  analyses  21*88  p.  o.»  afterwards  22-97  p.c,  BaO. 
Tarrentrapp*s  baryta-salt  contained  impure  (oxidised)  oleic  acid  (Oottlieb). 
VOlcker's  acid  (Ann.  PKarm,  64,  346)  was  obtained  from  oil  of  ben ;  Maskelyne's 
{Chem.  Soe.  Q.  J.  8,  1)  from  vegetable  tallow;  Heintz's  from  (a)  beef-suet,  {b) 
mutton-suet,  (e)  butter ;  QSasmann's  from  cantharides'  fat. 

b.  Bi'ocidf — ^The  mono-acid  salt  dissolves  abundantly  in  moderately 
warm  oleic  acid  (Chevreul).  —  A  dilute  alcoholic  solution  of  a  deposits, 
on  cooling,  flocks  containing,  after  drying  first  in  a  vacuum,  and  after- 
wards at  60**  to  70°,  10*30  p.  c.  of  baryta ;  the  mother-liquor  yields 
crystals  of  the  mono-acid  salt  when  concentrated  (Gossmau,  Ann. 
Pharm.  86,  322). 

Gossmann. 
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OUate  of  Strontia.  — Obtained  by  boiling  oleic  acid  with  carbonate 
of  strontia.    Resembles  the  baryta-salt.    Soluble  in  alcohol  (Chevreul). 
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OUate  of  Lime.  —  Oleate  of  potash  precipitates  from  chloride  of 
calcium  a  white  powder,  which  melts  at  a  gentle  heat  and  becomes 
transparent  (Chevreul).     Dissolves  in  alcohol  and  ether. 
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ClitTreul. 

|j*H**0* ••••*.«•  273    •••..«.•       90*7 

CaO    28    9-3      88 
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dleate  of  Magnesia.  —  Obtained  by  precipitating  a  boiling  solution 
of  sulphate  of  magnesia  with  oleate  of  potash.  —  White,  somewhat 
translucent  granules,  softening  between  the  fingers  (Chevreul). 
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Oleate  of  Chromium,  —  Precipitated  by  oleate  of  potash  from  a 
solution  of  chloride  of  chromium.  Violet  precipitate,  soft  in  the  moist 
state,  hard  when  dried  (Ghevreul). 

Oleate  of  Zinc,  —  Precipitated  from  sulphate  of  zinc  by  a  boiling 
solution  of  oleate  of  potash.  — White.    Melts  under  lOO""  (Chevreul). 
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Oleate  of  Lead.  —  Aqueous  solutions  of  soap  are  completely  preci- 
pitated by  oxide  of  lead,  no  oleic  (or  margaric)  add  remaining  in  solu- 
tion (Gobley,  N,  J,  Fkarm.  21,  248).  — Dissolves  in  ether  (Gusserow). 

a.  Basic, — Obtained  by  boiling  oleic  add  with  an  excess  of  basic 
acetate  of  lead.  Soft  at  20"" ;  melts  completely  to  a  transparent 
hquid  at  100°  (Chevreul). 

CherreuL 
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b.  MonO'Salt,  —  A  cold  alcoholic  solution  of  oleate  of  soda  is  pre- 
cipitated with  neutral  acetate  of  lead,  and  the  floccnlent  predpitate 
is  washed  and  dried  in  a  vacuum  (Gottlieb). — light,  loose,  white 
powder,  which  melts  to  an  oil  about  80%  and  solidifies  on  cooling  to  a 
brittle  translucent  mass  (Gottlieb). 

Gottlieb. 
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Oleate  of  Iron,  —  Dissolves  in  all  proportions  in  alcohol,  forming 
brown  solutions.  The  solution  in  a  small  quantity  of  alcohol  is  oily 
(Unverdorben). 

OUate  of  Cobalt, — Oleate  of  potash  throws  down  from  hot  sulphate 
of  cobalt  a  precipitate  at  first  bluish-green,  afterwards  green,  which 
settles  down  slowly  (Chevreul). 
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Oleiite  ofNickd.  —  GrecMimh  •yellow  precipitate,  which  ia  very  sluwly 
deposited  (Chevreul). 

OUate  of  Copper, — Obtained  by  precipitating  a  boiling  Bohition  of 
sulphate  of  copper  with  oleate  of  potash,  or  by  heating  oleic  acid  with 
oxide  of  copper.  —  Splendid  green  salt  i>erfectly  fluid  at  100"* 
(Chevreul).  —  Dissolves  in  alcohol  in  all  proportions,  with  blue-green 
colour;  in  a  small  quantity  it  forms  an  oily  licpiid  (Unverdorben). 
Concerning  its  action  on  the  organism,  see  Langeubeck  and  Stadclcr 
{Ann.  Pkarm.  97,  155). 

Chcrreul. 

C*^«0»  273     87-22 

CuO    40    12-78    12-23 

0»H»CuO< 313    10000 

Okates  of  Mercury,  —  a,  Mercuroua  Salt,  —  Oleic  acid  is  digested  for 
some  time  with  mercurous  oxide ;  or  mercurous  nitrate  is  precipitated 
with  oleate  of  potash.  —  Whitish-grey  flocks,  bluish  after  drying.  — 
Forms  with  ammonia  a  black  anunoniacal  powder.  —  Insoluble  in  water 
and  cold  alcohol,  but  soluble  in  hot  alcohol.  Soluble  in  hot  and  cold 
ether  (Harff,  N.  Br.  Arch.  6,  306). 

Harff. 

C»H»0» 273    56-76 

HgK)  208    43-24    4820 

C»H»HgH)< 481    100-00 


^ 


Mercuric  Salt.  —  Oleate  of  potash  throws  down  from  mercuric 
nitrate,  white  flocks  which  turn  greasy  on  washing  and  dry  up  to  a 
solid  mass.  Contains  30'18  p.c.  of  oxide  of  mercury  (1  at.  =  28"35 
p.  c.  HgO).,  Dissolves  slightly  in  cold,  better  in  hot  alcohol,  and  with 
moderate  facility  in  ether  (Ilarff). 

Oleate  of  Silver.  Nitrate  of  silver  forms  with  the  soda-salt  a  white, 
very  bulky  precipitate,  which  easily  blackens  from  reduction  of  silver 
(Gottlieb).  The  precipitate  turns  brown  on  exposure  to  light,  and  when 
dried  in  a  vacuum  at  a  temperature  considerably  below  100® ;  it  is  con- 
verted into  a  soft,  pasty  mass,  which  dries  with  difficulty  ( Varrentrapp). 
Gottlieb  added  to  an  alcoholic  solution  of  partially  oxidised  oleic  acid, 
first  a  nttle  ammonia,  then  an  excess  of  nitrate  of  silver,  and  obtained 
thereby  a  precipitate  of  loose  flocks,  which  afterwards  united  into  a 
soft,  yellowish- white  mass.  It  contained  66*82  p.  c.  C,  10-43  H.,  and 
11-71  AgO.,  corresponding  to  the  formula  C"*lI*AgO",  or  the  ter-acid 
salt  of  an  altered  oleic  acid  (Gottlieb). 

Oleic  add  mixes  with  cold  and  hot  alcohol  in  all  proportions  :  from  a 
mixture  of  equal  parts  of  acid  and  alcohol,  water  does  not  take  up  any 
alcohol  (Chevreul).  —  It  is  miscible  also  with  ether  (Chevreul).  It  is 
dissolved  by  bile,  forming  therewith  a  soap  having  a  strongly  acid 
reaction  (Marcet,  FhiL  Mag,  J.  17,  145). 

Oleic  acid  mixes  with  margaric  and  stearic  acids  in  all  proportions. 
Cold  alcohol  takes  up  from  such  mixtures  a  large  quantity  of  oleic, 
together  with  a  little  stearic  and  margaric  acids.  Alcohol  at  a  tem- 
perature of  60**  dissolves  the  whole  of  the  mixture,  but  deposits  the 
greater  part  of  the  stearic  and  margaric  acids  on  cooling  (Chevreul). 
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Taulk  of  the  melting-pointB  of  mixtares  of  Oldc  and  Margaric  acida, 

according  to  Chevreul, 


Pffroenta^e 

HelUng 

Percentage 

Melting 

Peroentaffe 

Mdting 

of  oleic  acid. 

point. 

of  oleic  acid. 

point 

o{  oleic  acid. 

point. 

95 

r 

60 

41'* 

25 

49-25* 

90 

17 

55 

42-5 

20 

5025 

85 

26-5 

50 

44 

15 

51-5 

80 

815 

45 

45-75 

10 

53 

75 

85  5 

40 

46-75 

5 

54 

70 

87-5 

85 

48 

1 

55 

65 

89-5 

80 

48*5 

Acida  nearly  identical  with  Oleic  Acid, 

1.  Walter's  Moringic  Acid,  Occnre  in  oil  of  ben.  See  below. 
ColourleftB  or  yellowish  oil  of  sp.  gr.  0*908  at  12*5''.  Congeals  to  a 
crystalline  mass  at  0^.  Has  a  faint  odour  and  an  insipid  taste.  Reddens 
litmus.  Assumes  a  blood-red  colour  with  oil  of  vitriol,  and  carbonises 
when  heated  therewith.  Contains  74'9  p.  c.  C,  11-8  H.,  and  13*3  0., 
corresponding  to  Walter's  formula  C**!!**©*,  and  likewise  very  nearly 
with  tnat  of  oleic  acid  (Compt,  rend,  22,  1143 ;  Ann,  Pfiarm,  60,  271). 

2.  Filixoleic  acid.  Occurs,  according  to  Luck,  in  the  roots  of  Aspi- 
dium  Filix  mas.  When  from  an  ethereal  extract  of  the  root,  the  filicic 
acid  is  removed  in  the  manner  already  described  (xvi,  126),  an  ethereal 
solution  of  the  oil  of  the  root  is  obtained,  and  from  this  the  oleic  acid  is 
separated.  Purified  by  Gottlieb's  method  (p.  63),  it  forms  a  bright- 
yellow,  inodorous  oil,  which  has  a  faint  taste  and  strongly  acid  reaction, 
and  does  not  solidify  at  8**.  It  contains  75-06  p.  c.  C.,  12*58  H.,  and 
12'36  0.,  and  has  therefore  the  composition  of  oleic  acid.  It  yields  the 
same  products  as  oleic  acid  when  submitted  to  dry  distillation,  and 
forms  a  baryta-salt  containing  62*51  p.c.  C,  9-96  II.,  8*35  0.,  and 
19*18  BaO.  Luck  proposed  the  formula  C*«H*'0*  (Jahrh,  pr.  Pharm, 
82,  153). 

Elaidic  Acid. 
C»H"*0*  =  C««IP*,0*. 

Literature,  Histoiy,  and  Formation  also  of  £laidin. 

Poi  TKT.     J,  Pharm,  5,  337 ;  6,  77  ;  Ann,  Chm,  Phys,  12,  58* 

P.  BofiDCT.     J,  Chim,  med.  8,  641 ;  Ann,  Chitn,  Phf9.  50, 391 ;  /.  Phat-m. 

18,  469 ;  Ann,  Pharm.  4,  1 ;  Schtc,  66,  186. 
Laurent.     Ann,   Chio^    Phys,  65,  152;  J,  pr,  Chem,  12,411.  —  Her. 

9ci€nt,  14,  569. 
IL  Meyer.    Amu  Pharm.  35,  174. 
Gottlieb.    Ann,  Phftrm,  57,  52. 

Poutet  discovered  that  olive  oil  has  the  property  of  solidifying  with 
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mercurous  nitrate.  This  pn)pt*rty  was  moro  ticcuratt'ly  iiivcHtigatod 
by  Boudet,  and  especially  by  Gottlieb,  the  former  of  whom  diflcovercd 

elaldic  acid.  —  The  statement  of  Peloute  and  Boudet  that  oocoo'nut  oil  oontainii 
olaidin,  and  that  of  Boudet  that  margarin  may  he  converted  into  elaidin,  have 
been  found  to  be  erroneouB. 

Formation,  The  non-drying  fatty  oils,  in  anitact  with  hy|K)nitric 
acid,  solidify  to  elaidin  (Boudet).  Oleic  acid,  under  the  same  circuni- 
stances,  is  converted  into  elaidic  acid  (Pelouze  &  Boudet ;  Meyer),  no 
second  product  being  formed  when  pure  oleic  acid  is  used  (Gottheb). 

Olive  oil  with  y^th  of  a  solution  of  6  parts  of  merciuy  in  7  parts  of 
nitric  add  of  sp.  gr.  1*35  forms  a  mixture  which  solidifies  in  two  hours 
in  winter  and  in  eight  hours  in  summer,  whilst  poppy  oil,  treated  in  the 
same  way,  remains  quite  fluid,  throwing  down  only  a  shght  precipitate 
(Poutet).  In  this  reaction  hyponitric  acid  is  the  only  active  agent,  a  very 
small  quantity  of  it  sufficing  to  effect  the  conversion.  Olive  oil  placed 
in  contact  with  200  vols,  of  nitric  acid  and  100  vols,  of  oxygen  absorbs 
the  gases  completely,  turning  green  and  becoming  nearly  solid  within 
two  hours  (Boudet).  Oleic  acid  behaves  in  the  same  manner 
(Gottlieb;. 

Olive  oil  solidifies  with  ^rd  of  hyponitric  acid  (dissolved  in  3  times 
its  weight  of  nitric  acid  of  sp.  gr.  1*35)  in  70  minutes,  with  -J^th  ui 
78,  with  ^yth  in  84,  with  y^th  in  130  minutes,  and  with  y^th  in  7| 
hours  ;  -gz^th  docs  not  cause  it  to  solidify.  The  product  has  the  same 
properties  whatever  quantity  of  hyponitric  acid  has  been  employed.  — 
Other  fatty  oils  (but  not  the  drying  oils  of  hemp,  linseed,  walnut, 
poppy,  and  beech-nut)  are  rendered  thick  by  hyponitric  acid.  One 
hundred  parts  of  the  undermentioned  fatty  oils  at  17'^,  added  to  a 
solution  of  3  pts.  of  hyponitric  acid  in  9  pts.  of  nitric  acid  solidify  in 
the  following  times : — 

Oil  of  cashew-nut  in     43  minutes,  to  a  sulphur-yellow  mass 
Olive  oil  „      73     ,,  »,    blue-green  „ 

Hazel -nut  oil  „    103    „  „    blue-green  „ 

Sweet  almond  oil    „    160    „  „    dirty-white  „ 

Bitter  almond  oil    ^^    160    „  „    dark-green  „ 

Rape  oil  „  2400    »,  „    brown-yellow       „ 

Olive  oil,  mixed  with  Jth  or  more  of  hyponitric  acid,  froths  up  and 
becomes  heated,  turning  green  and  ropy ;  it  does  not  solidify  but  is 
capable,  when  mixed  with  5  or  6  times  the  quantity  of  olive  oil,  of 
converting  the  whole  into  elaidin  (Boudet).  —  When  elaTdic  acid  is 
melted  with  dilute  nitric  acid  and  copper  turningfs,  with  access  of  air, 
the  nitrous  acid  formed  is  taken  up  by  the  fluid  elaidic  acid,  which  is 
thereby  converted  into  a  colourless,  heavy,  viscid  oO.  This  oil,  after 
being  completely  freed  from  nitric  acid  by  washing  with  water,  pos- 
sesses the  property  of  converting  20  times  its  volume  of  oleic  acid  into 
elaidic  acid  in  eight  or  ten  days  (Gottlieb).  Impure  elaidin,  formed  by 
the  action  of  mercurous  or  hyponitric  acid  on  olive  oil,  gives  off  no 
gas  in  the  cold;  at  a  temperature  of  100**  it  evolves  a  volume  of 
nitrogen  equal  to  that  of  the  oil  employed,  and  when  heated  for 
several  hours,  also  carbonic  acid  (Boudet).  Oleic  add  also  forms  im- 
pure elaidic  acid,  which,  after  absorbing  20  or  30  volumes  of  hyponitric 
add,  evolves  only  a  small  quantity  of  nitrogen,  and  no  other  gas,  when 
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lieated,  the  mass  nevertheless  containing  nitrate  of  ammonia.  The 
newly-formed  product,  heated  with  hydrate  of  lime,  yields  ammonia 
and  a  small  quantity  of  neutral,  odorous  oil,  insoluble  in  water 
(Gottlieb). 

When  olive  oil,  or  oleic  acid  which  has  been  changed  by  exposure 
to  the  air,  is  used  in  the  preparation  of  elaidic  acid,  there  remains  iu 
the  mother-liquor  a  red  oil,  which  dissolves  with  red  colour  in  alkalis, 
and  is  separated  again  by  acids  (Mever).  With  piure  oleic  acid  this 
body  is  not  formed  (Gottlieb).  —  The  addition  of  poppy  oil,  even  of 
1  per  cent,  only,  to  olive  oil  retards  the  formation  of  claidin  (Boudet). 
Almond  oil  mixed  with  drying  fat  no  longer  solidifies  with  nitrous  acid 
(Schlipjx?,  Ann.  Pharm.  105, 19). 

Preparation.  Nitrous  acid  is  passed  into  oleic  acid  for  five  minutes,  and 
the  liquid  is  cooled,  whereupon  it  solidifies  in  half  an  hour  to  a  yellow 
foliated  mass.  This  mass  is  washed  repeatedly  with  boiling  watcu* 
and  afterwards  dissolved  in  an  equal  weight  of  alcohol,  and  the  crystals 
which  form  on  standing  are  purified  by  re-crystaUisation  (Meyer).  The 
acid  obtained  by  saponifying  elaidin  and  decomposing  the  soap,  cannot 
be  purified  by  crystallisation  from  alcohol  (Meyer). 

Properties.  Fine  pearly  laminae,  resembling  boracic  or  benzoic  acid 
(Boudet,  Meyer),  attaining  a  length  of  2  inches,  and  a  breadth  of  half 
an  inch  with  angles  of  112^  and  68°  (Laurent).  Melts  at  44°  (Boudet), 
44°  to  45°  (Meyer),  and  solidifies  at  42°  (Laurent),  expanchng  con- 
siderably (Gottlieb).  By  partial  solidification,  pearly,  translucent  laminaa 
are  obtained  (Laurent).  Distils  almost  unaltered.  Has  a  strongly  acid 
reaction. 

Laurent. 
mean.  Meyer.      GotUieb. 

earlier.        later.  mean.  mean, 

36  0 216  ....    76-69  ....    7500  ....    76*48  ....    76-51  ....    7650 

34  n 34  ....     12-06  ....     12-27  ....     1207  ....     12-25  ....     1218 

4  O 32  ....     11-35  ....     12-73  ....     1145  ....     1124  ....     1132 

C*H»HD*  ....  282  ....  100-00  ....  100-00  ....  10000  ....  10000  ....  10000 

The  aboye  formula  is  according  to  Laurent  {Rev.  Scieni,,  14, 569)  and  Gk>ttlieb.  — 
Ifiomeric  with  oleic  acid  (Gottueb,  G^hardt,  Campt,  rend.  23,  1115).  Earlier 
formulae:  (T^HMO*  (Laurent),  CPU^O^  (Meyer.) 

Decompositions.  1.  When  elaidic  acid  is  subjected  to  dry  distillation 
a  portion  is  decomposed,  with  formation  of  hydrocarbons  (Meyer). 
From  impure  elaidic  acid  Mejer  obtained  also  sebacio  acid,  the  production  of  which 
by  the  dry  distillation  of  the  pure  acid  remained  doubtful.  No  caprylic  or  capric 
acid  is  formed,  as  in  the  dry  distillation  of  oleic  acid  (Gottlieb).     2..  Melted 

elaidic  acid  absorbs  oxygen.  After  exposure  to  the  air  for  some  hours, 
at  100"*,  it  solidifies  only  partially  on  cooling,  so  that  an  oil  may  bo 
expressed  from  the  solid  portion.  When  it  is  maintained  at  a  tempe- 
rature of  G5°  for  14  days,  the  melting-point  gradually  sinks;  the  acid 
evaporates  partially  in  oily  drops,  turns  rancid,  and  is  at  last  converted 
into  a  yellow  viscid  mass,  having  the  smell  of  poppy  oil,  no  longer 
solidifying  with  nitrous  acid,  and  drying  up  on  glass  plates.  It  then 
contains  69-22  p.  c.  C,  10-58  H.,  and  2020  0.,  or  36  at.  C,  33  at.  H.,  and 
8  at.  0.  (Gottlieb).  8.  Elaidic  acid  melted  with  hydrate  of  potash^  splits 
up  like  Oleic  acid  into  pahnitic  and  acetic  acids  (Varrentrapp,  Meyer). 
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Comhinattons.  Elaidic  acid  is  infloluble  in  water.  The  acid  expela 
carbonic  acid  from  alkaline  carbonates,  and  forms  tranRpareut,  very 
thick  soaps  (Boudet,  Meyer). 

Ammonia-salt.  —  Soluble  in  water  and  alcohol. 

Potash-salt.  —  Light,  shining  needles,  soluble  in  water  and  alcohol 
(Boudet). 

Soda-salt,  A.  Mono-acid,  —  Elai'dic  acid  is  boiled  with  water  and  an 
excess  of  carbonate  of  soda;  the  solution  is  cvajxirated,  and  the 
residue  exhausted  with  alcohol  (Boudet).  —  Light,  silvery  lamiiue, 
easily  soluble  in  warm  water  and  alcohol,  less  soluble  in  warm  ether 
(Boudet,  Meyer). 

Mever. 
mean, 

0"H»0»  273 89-8 

NaO 81     10-2      10-41 

C«H»NaO< 804    1000 

B.  Bi-acid,  —  A  dilute  aqueous  solution  of  A  becomes  alkaline 
and  turbid  on  standing,  from  separation  of  crystalline  scales  of  a 
bi-acid  salt  (Boudet).  Contains  5*  17  p.  c.  NaO,  and  solidifies  to  a 
crystalline  mass  after  melting  (Laurent). 

Laurent. 
CPH<707    655    94-71 

NaO  31     6-29    517 

-  •      —    ' 

0»H>»NaO*,(?"H«0*   586    10000 

Baryta-salt,  — ^White  precipitate,  containing  21*52  p.  c.  baryta 
(Meyer). 

Meyer. 

0»«H>K>»  273     7810 

BaO 76-6  21*90    2152 

0»H»BaO^ 849-5  10000 

The  magnesia-salt  dissolves  very  slightly  in  water  and  alcohol 
(Boudet). 

Lead-salt,  —~  The  acid  loBes  8*36  p.  c.  of  water  when  heated  with  oxide  of  lead 
(Laurent)  (1  at.  »  819  p.  c.).  White,  bulky  precipitate,  thrown  down 
from  the  soda-salt  by  neutral  acetate  of  lead  acidified  with  acetic 
acid  (Meyer).    Dissolves  slightly  in  alcohol. 

Meyer. 
mean. 

C»H»K)» ^78    70-99 

PbO    112     2901     2904 

C»H»PbO*     885     10000 

Silver-salt,  —  Obtained  by  precipitating  an  al<5oholic  solution  of  the 
soda-salt  with  nitrate  of  silver.  White,  bulky  precipitate,  difficultly 
soluble,  after  drying,  in  water,  alcohol,  and  ether ;  more  easily  soluble 
in  the  moist  state.  Crystallizes  from  a  solution  in  ammonia  in  small, 
white  prisms  (Meyer). 
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Meyer.  €K>t^eb. 


36  C    

33  H   

3  O    

216    

33    

24    

116    

• 

5551     .... 

o'4Si     .... 

616    .... 
29-84    ,... 

mean. 

55-34    .... 
8*66 
....         6-13     .... 
....       £9  00     .... 

mean. 

55*34 
8-51 
6*46 

Ago    

...      29-69   . 

C»H»AgO*    

Boudet  found  2981  p. 

389    

0.  AgO. 

.     10000    .... 

....     10000    .... 

....    100-00 

Elaidic  acid  is  veiy  easily  soluble  in  alcohol.  Boiling  alcohol  dis- 
solves it  in  all  proportions :  one  part  of  alcohol  of  sp.  gr.  0-92  at  36"* 
dissolves  5  parts  of  the  acid  (Boudet).  It  is  soluble  in  all  proportions 
in  alcohol,  less  freely  soluble  in  ether  (Meyer).  A  mixture  of  equal 
parts  of  elaidic  and  margaric  acids  solidifies  to  a  porcelain-like,  trans- 
lucent mass  after  melting ;  a  mixture  of  2  parts  of  elaidic  acid  and 
1  part  of  margaric  acid  melts  at  42°,  and  solidifies  in  the  crystalline 
state,  like  pure  elaidic  acid  (GottUeb). 


Stearidic  Acid. 

OuDEMANNS.     J.  pr.  Chem,  89,  193. 
Not  named  hy  Oudemanns. 

Formation,    By  heating  bromo-stcarate  of  silver  with  water. 

0»BrH«AgO*  =  0«H«0*  +  AgBr. 

Bromostcarate  of  silver  is  boiled  with  water  for  several  hours  ;  the 
mixture  of  bromide  of  silver  and  stearidic  acid,  which  separates,  is 
treated  with  alcohol ;  and  the  solution  is  filtered  from  bromide  of  silver 
and  evaporated,  with  the  addition  of  water.  The  lard-like  residue, 
when  submitted  to  distillation,  yields  colourless  stearidic  acid,  whilst 
bromostearidic  acid  (^formed  from  admixed  bibromostearate  of  silver) 
remains  behind,  and  is  decomposed  at  a  stronger  heat. 

Properties.  Amorphous  mass,  resembling  the  soft  animal  fats. 
Mefts  at  Sd'',  and  has  a  peculiar  faint  odour.     Distils  unchanged. 


o^lOO' 

36  C  216    

84  H  34    

76-60    .. 
.      1206    .. 
..      11-34    .. 

Oudemannfi. 
mean. 

7616 

U-99 

4  0   82    

11-85 

C»H'»*0* 282    

Ifomerio  with  oleic  and  elaidic  acids. 

.     10000    .. 

10000 

With  the  alkalis  it  forms  soaps,  an  alcoholic  solution  of  which  pre- 
cipitates salts  of  the  metals.  Dissolves  in  alcohol  more  easily  than 
olaidic  acid,  and  does  not  crystallise  from  the  solution. 
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Appendix  to  Oleic  Acid  and  Supplement  to  xiii,  374 . 

Axelaic  Acid, 

Laurent.    Ann.  Chim,  Phys.  66,  156. 

Wmz.     Ann.  Phami.  104,  270. 

Arppk,     Ann.  Phann.  115,  143;  120,  288;  124,  80. 

Apeknc  acid  (BerzellaB).     Axelie  acid  (Aippe). 

Discovered  by  Laurent,  and  prepared  pure  by  Ar})po.  Bromein 
{Ann.  Pharm.  35,  103)  doubted  the  peculiarity  of  the  acid.  The  acid 
described  at  ziii,  374,  as  anchoic  or  Upargylic  acid  is  to  be  regarded  as 
impure  azealic  acid  ^Arppe). 

Formation.  Produced,  together  with  other  acids,  by  the  oxidation 
of  oleic  acid  by  nitric  acid  (p.  66)  (Laurent). 

Obtained  in  small  quantity  from  oleic  acid,  in  greater  quantity  from 
almond  oil,  and  most  abundantly  from  ricinoleic  acid,  but  not  from 
spermaceti,  bees'- wax,  or  stearic  acid  ( Arppe).  —  Also  from  the  fatty 
acids  of  cocoa-nut  oil,  and  from  Chinese  wax,  since  these  substances 
serve  for  the  preparation  of  lepargylic  acid. 

Preparation.  1.  Oleic  acid  is  oxidised  with  nitric  acid,  according 
to  X,  434,  and  the  mixture  of  suberic  and  azelaic  acids,  which  crystallises 
on  cooling,  is  separated,  according  to  xiii,  205,  by  treatment  with 
ether,  which  takes  up  the  azelaic  and,  at  the  same  time,  a  portion  of 
the  suberic  acid.  The  residue  which  remains  on  evaporation  of  the 
ether  is  again  digested  with  so  much  cold  ether  that  only  one-half  is 
dissolved,  and  the  first  half  of  the  acid  deposited  from  this  solution  is 
removed,  only  the  half  remaining  in  solution  being  considered  pure 
(Laurent). 

2.  One  or  two  pounds  of  castor  oil  are  heated  in  a  capacious  retort 
with  a  little  nitric  acid  of  sp.  gr.  1*25,  and  when  the  frothing  which 
first  takes  place  has  subsided,  more  acid  is  added  to  the  amount  of 
2  parts  of  acid  to  1  part  of  oil.  The  whole  is  then  boiled  for  a  day, 
the  add  solution  is  separated  from  the  oil,  and  the  latter  is  again  boiled 
with  fresh  acid.  In  tnis  way  is  obtained  a  distillate  containing  cenan- 
thylic  acid,  and  an  acid  solution  with  an  oil  floating  on  the  surface ; 
this  last  is  removed  by  means  of  a  tap-funnel. 

a.  The  floating  oil  just  mentioned,  as  well  as  that  separated  at  a 
later  stage  of  the  process,  is  boiled  with  water,  when  azelaic  acid  is 
taken  up  by  the  water,  and  oenanthylic  acid  is  volatilised  with  the 
aqueous  vapour. 

b.  The  add  solution  is  concentrated,  with  frequent  addition  of 
water,  to  drive  off  nitric  acid,  until  it  solidifies  almost  completely  to  a 
white  granular  mass,  the  oil  which  separates  being  removed.  The 
granular  mass,  when  washed  on  a  filter  with  cold  water,  is  resolved 
into  an  easily  soluble  portion,  containing  prindpally  oxalic  acid,  and.  a 
more  difficultly  soluble  mixture  of  acids,  which,  for  the  more  complete 
separation  of  oxalic  acid  and  oil,  is  once  crystallised  from  warm 
water.    The  crystals  are  washed  with  cold  water,  dried,  and  melted, 
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and  the  mass,  after  solidifying,  is  triturated,  and  again  washed  with 
water,  to  remove  more  completely  the  easily  soluble  acids.  The 
undissolved  portion,  again  dried,  melted,  and  rubbed  to  a  fine  powder, 
is  repeatedly  treated  with  twice  its  volume  of  ether,  by  which  it  is 
separated  into  azelaic  acid  which  dissolves,  and  insoluble  suberic  acid. 
The  ethereal  solution  is  evaporated ;  the  azelaic  acid,  which  remains  in 
the  form  of  an  oil,  is  dissolved  in  boiling  water;  and  the  crystals 
formed  are  removed  before  the  mother-liquor  is  quite  cold.  The  liquid 
afterwards  throws  down  a  granular  deposit,  consisting  of  a  mixture  of 
suberic  and  azelaic  acids,  from  which  ether  takes  up  the  latter  add. 
Azelaic  acid  thus  obtained  still  contains  an  admixture  of  oil,  from 
which  it  is  freed  by  treating  it  with  a  quantity  of  ether  insufficient  for 
complete  solution,  dissolving  the  acid  taken  up  in  water,  and  removing 
the  oily  drops  which  separate  by  filtration.  The  acid  is  to  be  considered 
pure  only  when  its  meltmg-point  is  constant,  and  when  its  solution  in 
warm  water  does  not  become  turbid  on  cooling  (Arppe). 

Properties.  Large,  dazzling- white,  pearly  laminsB,  or  transparent 
flattened  needles,  having  a  glassy  lustre.  The  faces  are  frequently 
curved.  The  crystals  are  distinctly  clcavablc  in  two  directions  at 
right  angles  to  each  other.  From  very  dilute  solutions  they  are  depo- 
sited on  cooling  in  laminae,  which  appear  under  the  microscope  of  the 
three  following  forms:  a.  very  oblique  rhombic  tables  with  acute  angles 
of  about  22"  ;  b.  apparently  quadratic  tables;  c,  flattened  thin  prisms, 
acuminated  at  the  ends  with  faces  forming  an  angle  of  127°  with  each 
other,  and  angles  of  117°  with  the  prismatic  faces.  The  angle  of  127° 
is  frequently  replaced  by  a  face.  Melts  at  106°,  and  solidifies  on 
cooling  to  a  laminated  crystalline  mass.  Volatile  :  the  vapour  is  irri- 
tating and  suffocating.      Has  a  faint  taste  and  a  distinctly  acid 

reaction  (Arppe).  Laurent's  acid  was  an  easily  fusible  body,  forming  a  dull  mass 
after  melting.    Wirz  obtained  an  acid  in  fine  white  granules,  melting  at  dS**. 

Laurent.  Wirz.  Arppe. 

18  0 108    57-45    5491     65-9      5751 

16  H    16    8-51    811     8-2      867 

8  0 64    8404    36*98    35*9      38-82 

O»«ff«0» ....  188    100-00    100-00    1000      10000 

Laurent  proposed  the  formula  C*H*K)*®,  but  had  some  doubts  as  to  the  purity  of 
his  acid. 

When  the  add  is  submitted  to  distillation  in  a  retort,  a  portion  only 
passes  over  undecomposed,  the  greater  part  being  converted  into  a 
brown  humus-like  substance,  besides  which  a  little  oil  is  formed.  — 
Bums  with  a  luminous  flame  (Arppe). 

Combinations,  Azelaic  acid  dissolves  in  700  parts  of  water  at  15°, 
and  easily  in  hot  water,  from  which  it  crystallises.  When  it  is  heated 
with  a  quantity  of  water  insufficient  for  solution,  the  undissolved 
portion  melts  to  an  oil  (Arppe). 

•  Azelaic  acid  is  bibasic,  and  forms  especially  di-acid  salts,  C^*M*ff  *()". 
It  expels  carbonic  acid  from  its  combinations.  The  salts  of  the  alkalis 
and  alkaline  earths  are  soluble,  the  lime-salt  least  so;  those  of  the 
heavy  metals  are  insoluble.    A  moderately  dilute  aqueous  solution  of 
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the  salts  is  not  precipitated  by  chloride  of  barium ;  chloride  of  calcium 
throws  down  an  abundant  pn^cipitate,  or  deposits  crystals  in  more 
dilute  solutions ;  sesquicbloride  of  iron  forms  a  bnck-red,  sulphate  of 
copper  a  blue-green  precipitate.  —  The  salts  are  decomposed  by  dilute 
hydrochloric  or  nitric  acid,  with  separation  of  crystalline  azelaic  acid. — 
The  di-acid  ammonia-salt  cannot  be  obtained  in  solid  form  (Arppe). 

Potash-salt. — Di-acid.  —  Crystallises  from  a  syrupy  solution  in 
delicate,  soft  needles,  C"K»H'*0"  +  4aq.,  which  effloresce,  and  at  100'' 
become  anhydrous  (Arppe). 

Soda-salt.  — The  di-acid  sa,\t,  C"Na'H»H)»  +  2aq.,  forms  large,  trans- 
parent laminaB,  having  a  glassy  lustre  ;  when  the  acid  is  incompletely 
neutralised,  granules  of  a  |-acid  salt,  C"Na«n>H)»,C»XaH'*0»,  are 
obtamed  (Arppe). 

Baryta-salt.  —  A.  Half  atid  tioo-thirds.  —  A  warm  aqueous  solution 
of  the  acid,  neutralised  with  wann  baryta- water,  deposits  granules  of  a  ^- 
acid  salt,  C"Ba*fl'*0«,C»Bani»0«,  which  crystallises  from  water  in 
transparent  ciystaLs,  and  when  washed  with  hot  water,  leaves  a  di- 
acid  salt  (Arppe). 

B.  Mono-odd.  — Obtained  as  a  heavy  powder  by  boiling  the  aqueous 
acid  with  carbonate  [of  baryta. 

Strontia-salt.  —  Di-acid.  —  The  salt  with  4  atoms  of  water  is  a  heavy 
powder,  easily  solnble  in  warm  water,  from  which  it  is  not  again  depo- 
sited. By  concentrating  the  solution,  thin  crystalline  crusts,  and  a 
light  powder  are  obtained ;  on  spontaneous  evaporation,  white  granules 
containing  2  atoms  of  water  are  deposited  (Arppe). 

Magnesia-salt.  — The  salt  with  6  atoms  of  water  effloresces  from  the 
loss  of  4  atoms.  It  resembles  the  strontia-salt,  and  dissolves  in 
neariy  equal  quantity  in  hot  and  cold  water:  a  solution  evaporat^^d  in 
a  vacuum  yields  a  fine  crystalline  powder ;  when  it  is  conccnti-ated  by 
heat,  crystalline  crusts  are  obtained  (Arppe). 

Alumina-saU.  —  C**II"0*,A1H)*.  Obtained  by  decomposing  the 
ammonia-salt  with  a  solution  of  alum.  —  Amorphous  powder,  insoluble 
in  water  and  in  aqueous  azelaic  acid  (Arppe). 

Manganese-salt.  —  Di-acid.  —  Anhydrous,  reddish,  difficultly  soluble, 
crystalline  powder  (Arppe). 

Zinc-salt. — Di-acid. — White,  insoluble  powder  which  melts  and 
puffs  up  when  heated.  Anhydrous.  — The  di-acid  lead  salt^  G**Pb*H**0*, 
is  a  white  powder  (Arpjx)). 

Iron-salt.  —  Brick-coloured  powder  containing,  after  strongly  dry- 
ing, 27-19  p.  c.  sesquioxide  of  iron.  Probably  C^«n»«0»,Fe»0»,3H0 
(calc.  =  27-15  p.c.  FeH)*)  (Arppe). 

Nickel-salt.  —  A  solution  of  hydrated  oxide  of  nickel  in  the  acid  is 
evaporated,  and  the  excess  of  add  is  removed  from  the  residue  by 
means  of  alcohol.  The  salt  remains  as  an  apple-green  crystalline 
powder  (Arppe). 

Copper-salt.  —  Di-acid.  —  Anhydrous ;  blue»green.  Insoluble  in 
water  (Arppe). 
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Silver-salt.  Precipitated  from  the  aininoma*Balt  by  nitrate  of  sUver 
as  a  fine  white  powder,  which,  after  washing  and  drying,  does  not 
blacken.  GrystauiseB  from  a  solution  in  warm  dilute  nitric  acid  in 
small  granules  (Arppe). 


18  C  . 

14  H 
80 

2Ag 


Arppe. 

mean. 

108  

...   26-86  

...   27-31 

14  

3-48  

3-51 

64  

...   16-93  .... 

....   15-52 

216  .... 

...   53-73  

...   53-66 

CWAg«H"0«  402     100-00    10000 

Azelaic  acid  dissolves  easily  in  ethers  and  more  easily  in  alcohol 
(Arppe;. 


Conjugated  Compounds  of  the  Primary  Nucleus  C'*H'*. 

Oleate  of  Methyl. 

C»H*H>  =  C«H«0,C"H»0«. 

Obtained  in  the  same  way  as  oleate  of  ethyl  and  resembles  that 
compound.  Sp.  gr.  0*879  at  18*".  With  mercurous  nitrate  it  forms 
elajLdate  of  methyl  (Laurent,  Ann.  Chim.  Phys.  65,  299). 

Elaidate  of  Methyl 

C*H«H)*  =  C«H»0,C«*fl»H)». 
A.  Laurent.    Ann.  Chim.  Phys.  65,  294. 

Methyl-eUadie  ether,     JSlaUaie  de  M6thyU»e,    EUMinformegter. 

Prepared  from  wood*spirit,  oil  of  vitriol,  and  elaidic  acid  or  elaidate 
of  soda,  and  purified  by  washing  with  caustic  potash-solution,  drying 
over  chloride  of  calcium,  and  distilling.  —  Mercurous  nitrate  converts 
oleate  of  methyl  into  elaidate  of  methyl. 

Thin  colourless  oil  of  sp.  gr.  0*872  at  18**,  volatile  without  decomposi- 
tion. —  Burns  with  a  white,  almost  smokeless  fiame.  It  is  not  acted  on 
by  a  boiling  aqueous  solution  of  potash,  but  is  rapidly  decomposed  by 
a  boiling  alcoholic  solution. 

Laurent. 

38  0   228     77-02    76-44 

86  H  36     12-16    12-40 

4  0  32     10-82    12-16 

0"H»0,C^H«K)« 296    100-00    10000 
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Oleate  of  Ethyl. 

C^n»^*  =  C*H*0,C*'H"0». 

Laurent.     Ann.  Chim.  Phys,  65,  298. 

H.  Meter.     Ann.  Pkarm.  35,  188. 

Varrentrapp.     Ann.  Phartn.  35,  20G. 

Bromeis.     j4nn.  Phartn.  42,  62. 

Berthelot.     Chimie  organique  2,  83  ;  N.  Ann.  Chim.  Phys.  41,  245. 

Oleic  ether,     Oel-Naphtka.     Ether  oliique,     OeUaurecinetter. 

Formation  and  Preparation.  1.  Oleic  add  is  heated  with  ^  part  of 
oil  of  vitriol  and  2  parts  of  alcohol  for  some  hours,  and  the  oily  layer  is 
washed  successively  with  hot  water  and  hot  weak  caustic  potash,  then 
dried  and  distilled  (Laurent).  —  2.  IlydrocMoric  acid  gas  is  passed  into 
a  solution  of  oleic  acid  in  three  times  its  volume  of  alcohol,  when  in  a  few 
minutes,  and  before  the  solution  is  saturated  with  the  gas,  the  ether 
separates.  It  is  removed,  freed  from  admixed  oleic  acid  by  shakiug 
with  weak  alcohol,  and  from  alcohol  by  shaking  with  water,  and  dried 
(Varrentrapp). — 3.  Alcoholic  hydrochloric  acid  decomposes  triolein 
almost  completely,  forming  glycerin  and  oleate  of  ethyl,  the  latter  of 
which  retains  small  quantities  of  olein  (Berthelot). 

Properties,  Thin,  colourless  oil,  of  sp.  gr.  0-871  at  18°  (Laurent). 
According  to  Laurent,  it  distils  undecomposed,  but  according  to 
Varrentrapp  and  Bromeis,  it  is  decomposed  thereby,  with  formation  of 
alcohol  and  hydrocarbons,  and  separation  of  charcoal.  —  Nearly  in- 
odorous and  tasteless  (Bromeis).     Neutral. 

Varrentrapp.         Bromeifl. 
mean,  mean. 


40  C    240 

38  H   38 

4  0    82 


77-42    

...       76-50     

...      7417 

12-26     

...       1194    .......      11-75 

10-32     

...      11-56     

...       1408 

C«H»0,C»H«»0»    310    10000    10000    10000 

Conoeming  the  oleic  acid  of  Bromeifl  see  vii,  1485. 

Decompositions,  1.  Oleate  of  ethyl  in  contact  with  oxygen  absorbs 
1  per  cent,  in  2^  months,  and  a  Uttle  more  when  in  contact  with  brass 
filings  (Berthelot).  —  2.  Bums  with  white,  nearly  smokeless  flame 
(Laurent).  —  Water  partially  decomposes  oleate  of  ethyl  in  106  hours 
at  a  temperature  of  100°  ;  on  the  addition  of  one  volume  of  acetic 
acid  and  two  to  three  volumes  of  water,  a  considerable  amount  of  decom- 
position takes  place  in  106  hours  at  100 "^ ;  no  acetate  of  ethyl  is  formed 
thereby  (Berthelot).  —  4.  Oleate  of  ethyl  is  converted,  by  contact  with 
mercurous  nitrate,  into  elaidate  of  ethyl,  without  altering  in  appearance 
(Laurent).  —  5.  Decomposcid  by  alcohohc  potdsh,  but  not  by  a  boiliiig 
aqueous  solution  (Laurent).  —  6.  \Vhen  heated  to  100°  for  200  hours 
with  hydrochloric  acid  and  a  large  excess  of  glycerin,  it  is  converted  into 
olein.  Traces  of  olein  are  likewise  obtained  (Berthelot)  by  heating  with 
glycerin  alone. 

'  01^ate  of  ethyl  is  difficultly  soluble  in  alcohol,  and  soluble  in  all 
proportions  in  ether. 

G  2 
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Elaidate  of  Ethyl. 

Laltient.     Ann,  Chim,  Phys,  65,  294. 
H.  Meyer.     Ann.  Pkarm,  35,  184. 

Sther  elaldique.    JEUndinttaphlka.    JElaldinvmeHer. 

Two  parts  of  ela'idic  acid  are  heated  for  some  hours  with  1  part 
of  oil  of  yitrioland  4  parts  of  alcohol;  or  hydrochloric  acid  gas  is 
passed  into  an  alcoholic  solution  of  elaldic  acid  till  the  elaidate  of  cth}'! 
separates.  Purification  is  effected  by  washing  with  water  and  dilute 
caustic  potash  (Laurent),  or  by  shakmg  with  water  and  alcohol,  and 
then  again  with  water  to  remove  the  alcohol  taken  up  (Meyer).  — 
Oleate  of  ethyl  is  converted  into  elaidate  by  mercurous  nitrate 
(Laurent). 

Thin,  colourless  oil,  inodorous  in  the  cold,  but  having  a  faint  smell 
when  heated.  Sp.  gr.  0868  at  18°  (Laurent).  Boils  at  a  little  above 
370®  according  to  Laurent ;  but  according  to  Meyer  it  is  decomposed 
by  distillation. 


40  C    

88  H   

•  •••.    £rikj       .•■•■ 

...      77-42    ... 
12-25     ... 
10-83     ... 

Laurent, 
dietilled. 

76-02    

....       12-33    ..... 
11-66    

Mejer. 

...       77-50 
...       12-12 

4  0    

•  •#>•        <Om        •••• 

...       10  38 

C*fl»0,0»HWO» 

810    .... 

....     100-00    ... 

100-00    

...     100-00 

BuivM  in  the  manner  of  a  fatty  oil,  with  white,  nearly  smokeless 
flame.  —  It  is  not  acted  on  by  aqueous  potash^  even  when  heated  there- 
with, but  is  rapidly  and  completely  decomposed  by  boiling  alcoholic 
potash  (Laurent). 

Insoluble  in  water.  —  Soluble  in  oil  of  vitriol  (Laurent).  —  Dissolves 
easily  in  absolute  alcohol  (Meyer),  in  about  8  parts  of  ordinary  alcohol, 
and  in  all  proportions  in  ether  (Laurent). 


Monolein. 

C^H«0»  =r  C*H'0»,C»H«0". 

Berthelot.     Chim,  organ,  2,  79  ;  N.  Ann,  Chitn,  Phys,  41, 243. 

A  mixture  of  oleic  acid  and  excess  of  glycerin  is  heated  to  100**  for 
lis  hours,  or  better  to  200 **  for  18  hours,  in  a  sealed  tube  which  has 
been  previously  filled  with  carbonic  acid.  The  upper  layer,  which 
separates  on  cooling,  contains  the  olein  formed  in  the  reaction,  together 
with  excess  of  oleic  acid ;  it  is  mixed  first  with  a  little  water,  then 
with  ether  and  slaked  lime,  and  shaken.  After  some  minutes  more 
ether  and  animal  charcoal  are  added,  and  the  whole  is  again  shaken. 
The  ethereal  layer  which  forms  on  standing  contains  the  olein  with  a 
little  oleate  of  lime.    The  residue  is  again  treated  several  times  with 
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ether,  and  the  united  extracts  are  then  conoeutratrd  in  a  vacuum, 
filtered  from  the  oleate  of  lime  which  is  precipitated,  and  further 
evaporated  in  a  stream  of  dry  carbonic  acid.  The  last  traces  of  ether 
are  removed  by  a  gentle  heat. 

Neutral,  yellowish  oil,  of  sp.  gr.  0*947  at  21®.  Inodorous  and  nearly 
tasteless.  Solidifies  slowly,  between  15°  and  20^,  to  a  white  mass  in- 
terspersed with  crystalline  granules.  When  cooled  rapidly  to  0%  it 
becomes  solid,  and  afterwards  melts  below  10°  ;  but  again  congeals  if 
kept  long  at  that  temperature.    Distils  undecomposed  in  a  vacuum. 


42  C 

40  H  

. ...     40     .... 

I...       70'o     ... 
....       11*3     ... 

Bethelot. 
meam. 

714 

115 

8  O  

64    

171 

C«H70«,C*H»0» ... 

i«*..«    OOO      •••. 

....     1000    ... 

100^ 

Monolein  becomes  add  in  the  course  of  a  few  weeks  when  exposed 
to  the  air.  —  Decomposes  on  heating,  with  disagreeable  smell,  bums, 
and  leaves  a  residue  of  chaixx>al.  —  It  is  veiy  slowly  saponified  by 
moist  oxide  of  lead  at  100"",  and  is  not  decomposed  in  107  hours  by 
alcohoUc  acetic  acid  at  100°. 


Diolein. 

C*H«0»  =  C*H«0«,2C*H»0». 
Bebihelot.      Cfhim.  organ.  2,  81 ;  N.  Ann.  Chm.  Phya,  41,  250. 

Monolein  is  heated  to  280°  for  some  hours  with  5  or  6  times  its 
weight  of  oleic  acid,  or  triolein  is  heated  to  200^  with  glycerin  for  22 
hours. 

Neutral  oU  of  sp.  gr.  0*921  at  21°.  Begins  to  crystallise  at  10°  to 
15^. 

Berthelot. 
mean, 

78  C   468    73-85    73-5 

74  H  ^ 74    11-69    11*8 

12  O  96    16-06    14-7 

0«HH>«,20««H»«0»    638    10000    10000 

Triolein. 

BfiBTHELOT.     Chim.  organ,  2,  81 ;  N.  Ann,  Chim.  Phya,  41,  251. 

Relating  to  Oil'fat : — 

Brandis.     Comment,  de  ol,  unguin,  not,  Gott.  1785. 
Dehne.     CreU,  chem,  J.  3,  82. 
ScHEELE.     Opusc,  2,  175. 
Phevreul-     BechercheSf  185  and  244. 
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Braconnot.     Ann,  Chim,  93,  225. 

Saussure.     Arm    Chim.  Phys.   13,  338;  Schtv.  28,  389;  N,  Tr,  5,  2, 

112. 
Ure.     Kastn.  Arch.  1,  385;  Schw,  39,  335;  Bq>ert,  16,  349. 
LlEBiG  &.  Pelouze.     Ann,  Phann.  19,  268. 

In  an  impure  state  it  fonns  HuiU  grctste  non  giccoHve^  Braconnot's  Suite  absohe, 
Cheyreul's  ela^n^  afterwards  olein^  as  well  the  Oelfeti  of  the  third  edition  of  this 
work.  When  freed  from  foreign  substances,  this  bodj  is,  according  to  Bertfadot, 
identical  with  triolein. 

Source,  Triolein  forms  the  principal  constituent  of  the  greasy  fat 
oils,  and  occurs  in  smaller  quantity  in  the  solid  fat.     See  below. 

Preparation,  A.  From  Oleic  acid  and  Glycerin,  Glycerin  is  heated 
to  200°,  in  a  sealed  tube,  with  an  equal  quantity  of  oleic  acid,  and  the 
fatty  layer  which  forms  is  mixed  with  15  or  20  times  its  weight  of  oleic 
acid  and  again  heated  to  240°  for  four  hours.  The  triolein,  extracted  with 
the  help  of  lime,  ether,  and  animal  charcoal  (somewhat  in  the  manner: 
described  at  xvi,  359),  is  precipitated  from  its  ethereal  solution  by  the 
addition  of  8  or  10  volumes  of  alcohol,  collected  on  a  filter,  and  dried 
in  a  vacuum  (Berthelot). 

B.  From  Fatty  oils.  1.  A  fatty  vegetable  oil  is  cooled  to  —  5°, 
when  the  stearin  solidifies  and  the  oil  is  expressed  ;  it  deposits  a  little 
more  stearin  at  —10°  (Braconnot).  —  2.  Lard  or  tallow  is  dissolved  in 
boiling  absolute  alcohol  and  cooled,  whereupon  the  whole  of  the  olein 
and  only  a  little  of  the  stearin  remain  in  solution.  The  solution  is  dis- 
tilled with  water,  which  often  takes  up  odorous  or  coloiuing  sub- 
stances. The  residual  oil-fat,  after  repeatedly  washing  with  water, 
still  deposits  a  little  stearin  in  the  cold  (Chevreul).  —  3.  When  oUve 
oil  is  left  in  contact  with  cold  caustic  soda-solution  for  24  hours,  the 
triolein  alone  remains  unsaponified  (Kerwyck,  Berth,  Chim,  organ, 
2,  82). 

The  product  obtained  according  to  1  and  2  [stiU  containing  margarin  (Saussure, 
Pelouze,  and  Boudet)]  is  hereinafter  distinguished  as  oil-fat. 

Properties,  Neutral  oil  remaining  fluid  below  —  10°  :  it  volatilises 
undecomposed  in  a  vacuum  and  partially  at  ordinary  pressures 
(Berthelot). 


114  C   684 

104  H  104 

12  0   96 


••■•••»• 


Berthelot. 

mean. 

77-87     .. 

77-4 

11-76    .. 

11-8 

10-87    .. 

10-8 

C«H»0«,8C^H»08  ....  884     10000    1000 

Oil-fat  U  eolourless,  yellow  or  brown-yellow,  and  of  rather  lower  specific  graTily 
than  the  fat  of  drying  oils ;  its  specific  gravity  when  obtained  from  oliye  oil,  is  0-9l'5 
(Saussurej,  0918  to  0916  (Chevreul),  from  goose-fat,  0929  at  16*  (Chevreul).  The 
»p.  gr.  of  natural  triolein  is  0*914  (Berthelot).  For  the  expansioa  by  heat  see 
Kopp  (Awn.  Pharm.  93,  161).  The  oil-fat  obtained  from  almond  oil  does  not 
congeal  in  the  greatest  cold  ;  tliat  from  olire  oil  not  at  —  10'  (Braconnot)  but 
according  to  Saussure  it  solidifies  at  —  4*  :  the  oil-fat  from  human  fat  solidifies  below 
-  4*,  that  from  hog's  lard  at  -»-  7**  (Chevreul),  at   -»-  9"  (Saussure).     In  the  solid 
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state  it  it  buttery  or  crjstalliaes  in  needles.  It  distils  unaltered  in  a  Tacuum 
(ClLeTreul)t  and  partially  so  over  an  open  fire  (Berthelot).  After  heating  to  216*  it 
is  not  solid  at  ordiaarj  temperatures  (Berthelot).  Inodorous,  of  mild  taste,  neutral. 
Prepared  from  human  fat  it  contains  775  p. c.  C.,  11 '3  H.,  and  ll'O  O. ;  from  hog's 
lard,  77*9  p.c.  C,  11'4  H.,  and  10-7  O. ;  from  mutton  suet,  78*2  p.  c.  0.,  ll'l  H., 
and  107  O.  (Cbevreul).  See  Saussnre  {An»,  Chim.  Pkyt.  18,  338).  Ure  {8ckm. 
89,  836).    See  also  toI.  rii,  p.  287,  of  this  work. 

Decompositions.  See  vii,  240.  1.  Triolein  becomes  acid  in  the  air 
(Berthelot).  It  absorbs  in  2^  months,  in  the  dark,  6  per  cent,  of 
oxygen,  and,  if  exposed  to  the  light  in  contact  with  oxide  of  lead  or 
brass  filings,  8  per  cent.  (Berthelot).  Oil-fat  turns  rancid  in  the  air, 
and  in  thin  layers  becomes  more  viscid,  but  does  not  dry.  —  Triolein  is 
not  perceptibly  altered  by  ozones  but  in  presence  of  aqueous  caustic 
alkalis  or  their  carbonates,  it  absorbs  ozone  rapidly  and  continuously, 
and  becomes  thick  and  soapy,  evolving  an  odour  of  oenanthol.  On  dis- 
tilling with  water,  the  product  3aelds  a  milky  distillate,  smelling  strongly 
of  cenanthol  and  acrolein,  and  shghtly  reducing  nitrate  of  silver ;  when 
distilled  with  phosphoric  acid,  it  yields  also  formic  and  propionic  acids, 
whilst  palmitic  and  oleic  acids  remain  in  the  residue  (Gorup-Besanez, 
Ann.  Pnarm.  125,  213).  —  2.  Moist  bromine  and  chlorine  convert  oil-fat 
into  viscid  products  which  contain  4  atoms  of  bromine  or  chlorine  to 
76  atoms  of  carbon.  —  Iodine  docs  not  act  upon  it  (Lefort,  Compt.  rend. 
37,  29).  —  3.  Oil-fat  is  more  easily  saponified  by  alkalis  than  tallow  or  the 
fat  of  drying  oils  (seexvi,  313).  When  neated  with  oxide  of  lead  and  water, 
it  forms  a  firmer  plaster  than  drying  oil  with  senaration  of  glycerin.  — 
The  decomposition  (of  triolein  and  oil-fat)  into  oleic  add  and  glycerin  is 
effected  (1"^  by  water  at  220'',  part  of  the  fat,  however,  remaining  un- 
changed atter  six  hours  ;  (2)  by  moist  oxide  of  lead  at  100**,  slowly  and 
with  diflSculty ;  (3)  incom^etely  by  fuming  hydrochloric  add  when 
heated  therewith  to  100°  for  96  hours.  Alcoholic  hydrochloric  add 
decomposes  triolein  almost  completely  into  glycerin  and  oleate  of  ethyl ; 
alcoholic  acetic  acid  does  not  act  upon  it  at  lOO*"  (Berthelot).  — 4.  With 
mercurous  nitrate  (Poutet),  or  nitrous  acid  (Bouaet),  oil-fat  solidifies  to 
elaidin.    For  the  decomposition  with  oil  of  Titriol  see  below. 

Triolein  dissolves  very  slightly  in  alcohol,  but  abundantly  in  ether 
(Berthelot). 

Appendix  to  Triolein. 

I.  Decomposition  of  Olive  Oil  by  Oil  of  Vitriol. 

Fit^MT.     Ann.  Chim.  Phy$.  65,  121 ;  Ann.  Pharm.  19,  296 ;  20,  50. 

When  two  parts  of  olive  oil  are  gradually  mixed  with  one  part  of  oil 
of  vitriol,  so  that  no  heating  takes  place,  the  slightly  coloured  mixture 
becomes  thick  and  viscous  after  some  minutes  without  evolving  sul- 
phurous acid.  When  allowed  to  stand  for  24  hours,  the  products  first 
formed  undergo  further  change,  the  mixture  then  containing  margaro- 
Huiphuric,  oleosulphuric,  and  glycerosulphuric  acids.  On  diluting  with 
water,  an  oily  mixture  of  margarosulphuric  and  oleosulphuric  acids  rises 
to  the  surface,  whilst  sulphuric  and  glycerofiulphuric  acids  remain  in 
solution. 

The  oily  mixture  of  acida,  which  cannot  be  separated  into  its  consti- 
tuents, dissolves  in  alcohol  and  in  pure  water,  but  not  in  water  contain- 
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ing  flulphuric  acid.  Its  aqueous  solution  tastes  oily,  and  afterwards 
bitter.  With  the  alkalis  and  ammonia  it  forms  salts  soluble  in  water 
and  alcohol,  and  with  the  other  bases,  salts  insoluble  in  these  liquids. 
Its  aqueous  solution  deposits,  at  ordinary  temperatures,  a  mixture  of 
metamargaric  and  metoleic  acids,  after  the  removal  of  which  the 
filtrate,  heated  to  100°,  throws  down  hydromargaritic  and  hydroleic 
acids.  Lastly,  by  heating  a  fresh  aqueous  solution  of  the  mixture, 
hydromargaric  add,  formed  by  the  union  of  the  metamargaric  and 
hydromargaritic  acids,  may  be  obtained. 

a.  Oleomlpkuric  add.  On  mixmg  oleic  (metoleic  or  hydroleic)  add 
with  oil  of  vitriol,  a  compound  is  formed  which  is  soluble  in  water  but 
insoluble  in  dilute  sulphuric  acid.  Its  aqueous  solution  decomposes 
slowly  in  the  cold  and  immediately  on  boiling,  the  oleic  add  employed 
being  set  free.  These  conjugated  sulphuric  adds  form  soluble  salts 
with  the  alkalis,  and  insoluble  salts  with  the  other  bases.  The  baryta- 
compound  of  metoleoBulphuric  acid  contains  2  at.  metoleic  to  1  at. 
sulphuric  acid. 

b.  Margarosulphuric  acid,  Margaric  acid  is  precipitated  from  its 
solution  in  oil  of  vitriol  by  water  imaltered,  but  when  dissolved  in  oil 
of  vitriol,  together  with  oleic  add,  it  forms  a  compound  soluble  in 
water. 

c.  Metamargaric  acid.  From  the  mixture  of  metamargaric  and  met- 
oleic adds  formed  by  cold  water  (see  above)  the  greater  part  of  the  met- 
oleic add  may  be  separated  by  pressure.  The  solid  residue,  treated 
with  warm  alcohol  of  86^,  gives  up  prindpally  metamargaric  add,  a 
small  quantity  only  of  the  metoleic  acid  dissolving.  The  metamargaric 
acid  is  allowed  to  crystallise  from  the  solution,  and  is  purified  by  re- 
crystallisation.  It  is  also  obtained  by  the  dry  distillation  of  hydro- 
margaric acid.  —  Nodules,  or  less  frequently,  shminglaminsB,  solidifying 
at  50°  to  a  nearly  transparent  mass  of  soft  needles.  Contains,  on  an 
average,  74*07  p.  c.  C,  12*62  H.,  and  18"21  0. ;  when  obtained  from 
hydromargaric  acid  75*00  p.  c.  C.,  12*53  H. ;  the  lead-salt  contains 
59*09  p.  c.  C,  9*94  H.,  and  23-81  PbO ;  the  silver-salt  55*34  p.  c.  C, 
9*54  H.,  and  28*53  AgO.  The  remaining  salts  behave  like  those  of 
palmitic  acid :  metamargaric  acid  also  forms  acid  salts.  According  to 
Fr^my,  metamargaric  add  is  represented  by  the  formula  C'^H"©*'*, 
and  loses  1^  at.  of  water  on  combining  with  oxide  of  lead  or  other 
bases.     See  Gerhwdt  {TntUS,  2,  837). 

d.  Metoleic  acid.  The  metoleic  add  obtained  as  above  (c)  is  freed 
from  metamargaric  add  by  repeated  boiling  with  alcohol  ana  at  last  by 
cooling. — Yellowish  oil  containing  74*77  p.c  G.  and  11*90  H.  By  distilla- 
tion it  is  decomposed,  in  tlie  same  manner  as  hydroleic  add,  into  car- 
bonic acid  which  is  evolved  during  the  whole  of  the  process,  a  little 
water,  followed  by  a  mixture  of  caproene  or  oleene  (xi,  411)  pelargonene 
or  elaene  j^xiii,  367),  and  a  small  quantity  of  empyreumatic  oil.  It  is 
insoluble  in  water,  but  slightly  soluble  m  alcohol,  and  easily  in  ether : 
it  forms  easily  alterable  and  generally  acid  salts,  of  which  those  of  the 
alkalis  only  are  soluble  in  water.  The  silver-salt  contains  60*10  p.  c.  C, 
2-7  H.  and  24*73  AgO.  Fremy's  formula  for  the  acid  is  C»IPK)**»,  and 
for  the  silvor-salt  cMl"AgO*"»  -|-  i  aq. 

t*.    Jfi/(frofnatyari(ic  ackL     Tliis  acid  is  thrown  down,  together  with 


FATTY  OILS  OCCURRING  IN  NATURK.  89 

hydroleic  acid,  when  the  cold  aqueous  8i)lution  from  which  tlio  whole  of 
the  metamargaric  and  metoleic  acids  have  been  deposited  on  standing 
is  heated  to  the  boiling-point.  The  solidified  mixture  is  repeatedly 
triturated  with  alcohol  of  36^,  which  dissolves  the  hydroleic  and  leaves 
the  sparingly  soluble  hydromargaritic  acid  undissolved :  the  latter  is 
then  crystallised  from  hot  alcohol.  It  crystallises  in  hard,  rhombic 
prisms  which  melt  at  68^,  and  are  insoluble  in  water,  difficultly  soluble 
in  alcohol,  but  easily  in  ether.  When  submitted  to  dry  distillation,  it  is 
resolved  into  water  and  metamargaric  acid.  The  difficultly  soluble 
salts  exhibit  the  characters  of  the  metaoleates.  The  acid  contains  71*0 
p.c.  C.,and  12-26  H.;  the  silver-salt  52-66  p.c.  C.,8-84  H.,  and  27*59  AgO: 
from  thesenumbers  Fremy  deduces  the  formula  C**II*'0'  andC"Il"**Ag<)*. 
Gerhardt  {Traite,  2,  837)  considers  the  foraiula  C*«H»0»  probable. 

f.  Hydroleic  acid.  The  alcoholic  solution  obtained  in  the  preparation 
of  hydromargaritic  acid  is  precipitated  with  water  and  the  acid  is  cooled 
to  a  few  degrees  below  0**  for  some  time  in  order  to  crystallise  out  the 
remainder  of  the  hydromargaritic  acid.  —  Slightly  coloured  oil,  easily 
soluble  in  alcohol  and  ether.  It  is  decomposed  by  diy  distillation  in  the 
same  way  as  metoleic  acid.  Contains  73-14  p.c.  0.  and  11-86  II. ;  in 
the  syrupy  lead-salt,  66-20  p.c.  C,  10-57  H.,  and  11-02  PbO;  in  the 
silver-salt,  59-52  p.  c.  C,  10-00  H.,  and  20-09  AgO.  Fr^my  gives  for  the 
acid  the  formula  C*IP*'*0*,  and  supposes  that  the  salts  retain  half  an 
atom  of  water.  On  heating  the  acid  with  oxide  of  lead,  1  atom  of  water 
is  eliminated. 

g.  Hydromargaric  acid.  When  metamargaritic  and  hydromargaritic 
adds  are  mixed  in  equivalent  proportions,  or  when  margaro-sulphuric 
add  is  decomposed  by  boiling  water,  and  the  add  which  separates  is 
crystallised  from  alcohol,  hydromargaric  add  is  obtained  in  nodules  or 
occasionally  small,  slightly  lustrous  needles,  melting  at  60°  and  after- 
wards solidifying  to  an  opaque  mass.  The  acid  dissolves  in  alcohol 
much  more  easily  than  either  of  those  employed  in  its  formation.  It 
contains,  on  an  average,  72-74  p.c.  0.  and  12-52  H.  (Fremy's  formida 
C»fl»iOi) ;  in  the  lead-salt,  56-90  p.c.  C,  9-85  H.,  and  23-45  PbO ;  jn  the 
silver-salt,  60-76  p.  c.  C,  10*51  H.,  and  18-03  AgO.  In  both  these  salts, 
according  to  Fremy,  1  atom  of  base  takes  the  place  of  ^  atom  of  water ; 
by  heating  with  excess  of  oxide  of  lead,  a  |-acid  salt  is  obtained,  hi 
which  1^  at.  PbO  replace  1  at.  water.  The  acid  forms  a  neutral  and  an 
add  potash-salt,  the  latter  of  which  is  decomposed  by  a  large  quantity 
of 'weak  alcohol,  with  separation  of  free  add. 

n.  Fatty  Oils  occurring  in  Nature. 

Under  this  head  are  mcluded  the  more  fully  investigated  fatty  oils 
which  appear  to  contain  ordinary  oleic  add.  The  following  memoirs 
may  also  be  referred  to. 

On  the  behaviour  of  the  fatty  oils  with  oxygen  (Saussure,  Ann.  Chim, 
Fkys.  49,  225 ;  Fogg,  25,  364) ;  with  phosphorus  (Nieper,  Jahrb,  pr, 
Fharm.  7,  300) ;  with  sulphur  (Radig,  N,  Br,  Arch,  2,  19) ;  with  phos- 
phorus^ sulphur^  arsenic,  and  chlorine  (Reinsch,  J.  pr,  Chem,  13,  136; 
14,  259);  with  chloride  of  sulphur  (Roussin,  Compt,  rend,  47,  877).  O.i 
the  solubiUty  of  arsenious  and  arsenic  acids  in  fatty  oils  (Grundner, 
Jiepert  61,  289 ;  Heimpel,  liepert.  62,  1  and  19 ;  Biondlot,  Compt.  rend* 
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60,  165).  On  solubility  in  alcohol^  ether ^  and  acetate  of  ethyl  (Planclie, 
Bull,  Pharm.  1,  298;  Boullay,  Bull.  Pharm.  2,  260). — On  the  saponifi- 
cation of  oils  by  anhydrous  oxides  (Pelouze,  N,  Ann.-Chim,  Phys,  47, 
371)  ;  by  chloride  of  zinc  (L.  Kraft  &  du  Mottay,  Compt.  rend.  48,  410, 
Bep.  Chim.  pure  1,  2G9);  by  soaps  (Pelouze,  Compt.  rend.  41,  973).  On 
the  decomposition  of  oils  by  vegetable  matters  occurring  in  the  seeds 
(Pelouze,  N.  Ann.  Chim.  Phys.  45,  319).  Conceniing  the  distinction 
between  the  several  fatty  oils  and  the  detection  of  their  adulterations, 
see  Lipowitz  {N.  Br.  Arch.  20,  215;  24,  107)  ;  Seyfried  {J.  pr.  Pharm. 
3,  216) ;  Buchnor  (Bepert.  69, 264),  Heidenreich  {Bepert  84, 392),  Laurot 
{X.  J.  Pharm.  2,  397),  Soubeiran  &  Blondeau  {J.  Pharm.  27,  65), 
Faur6  {Dingl.  77,  350),  Gobley  {Dingl.  91,  384),  E.  Marchand  (^V.  J. 
Pharm.  24,  267),  JVlaum^ne,  Calvert,  Fehling,  and  Van  Kerckhoff 
(loc.  cit.\  Cailletet  {Bep.  Chim.  appliquee  2,  86  and  293),  and  par- 
ticularly Chateau  {Mulh.  Soc.  Bull.  31,  405,  441,  479,  567;  — 32,  211, 
261,  317,  and  353). 

1 .  Olive  oil.  Baum'61.  —  Obtained  from  the  pulp  of  the  fniit  of  Olea 
etiropea  (Ilandbuch,  viii,  [1],  47).  —  Concerning  the  formation  of  the 
oil  in  the  olives,  see  de  Luca  {Compt.  rend.  53,  380 ;  55,  470,  and  506). 
Colourless,  or  greenish-yellow.  Sp.  gr.  0*913  (Muschenbroek) ;  0'9153 
(Brisson);  0-915  at  10*5°,  0*9178  at  15°,  0-91635  at  17-5°,  the  sp.  gr. 
of  water  at  17-5°  being  unity  (Pohl) ;  0-9192  at  12°,  0-9109  at  25*=^, 
0-8932  at  50°,  0-8625  at  94^,  the  sp.  gr.  of  water  at  15°  being  1 
(Saussure).  The  cold-pressed  oil  contains  77-36  p.  c.  C,  11-45  II.,  and 
11-29  0.  (Lefort). 

Olive  oil  is  resolved  by  saponification  into  glycerin  and  fatty  adds. 
According  to  the  older  statements  of  Chevreul,  and  of  Pelouze  & 
Boudet,  these  acids  are  margaric  and  oleic;  according  to  Collett 
(J.  pr.  Chem.  64,  108)  palmitic  and  oleic;  according  to  Heintz  and 
kreig  {J.  pr.  Chem.  70,  367),  oleic,  p)almitic,  butic,  and  perhaps  also 
stearic.  See  further  Heintz  and  Hetzer  {J.  pr.  Chem.  64,  111).  —  Olive 
oil  contains  cholesterin  (Benecke,  Studien,  p.  108). 

Olive  oil  congeals  above  0°,  frequently  even  at  10°,  from  the 
crystallisation  of  small  granules.  It  may  be  separated,  by  cooling 
and  pressing,  into  a  fluid  and  a  solid  portion.  At  a  temperature 
of  —  6°  the  soHd  portion  amounts  to  28  p.  c.  (Braconnot)  at  -f  6°  to  8° 
to  33  p.  c.  (Gusserow).  It  forms  the  stearin  of  olive  oil  or  the  oleo- 
margarin  of  Pelouze  and  Boudet,  and,  according  to  these  chemists,  is 
to  be  regarded  as  a  definite  compound  of  olein  and  margarin.  —  The 
portion  of  olive  oil  which  remains  fluid  on  cooling  forms  the  oil-fat  of 
the  older  chemists,  but  after  more  complete  separation  of  the  solid 
portion  it  is  identical  with  triolein  (p.  86). 

The  stearin  of  olive  oil  melts  at  20°  (Pelouze  and  Boudet) ;  that 
obtained  by  expression  at  —  2°  to  3°,  still  containitig  a  little  oil 
at  22°  (Saussure),  28°  (Lecanu).  According  to  Berthelot  {N.  Ann. 
Chim.  Phys.  41,  242),  the  melting-point  never  rises  above  28°.  It  dis- 
solves easily  in  ether,  and  yields  by  saponification  a  mixture  of  acids 
which  melts  at  45°  (59°  Lecanu),  and  contains  about  an  equal  number 
of  atoms  of  oleic  and  margaric  acids  (Berthelot),  the  melting-point  of 
which  cannot  be  raised  by  re-crystallisation  (Lecann).  Gusserow 
{Kastn.  Arch.  19,  77)  obtamed,  by  expressing  olive  oil  at  a  temperature 
between  6°  and  8°,  |rd  of  stearin,  melting  at  20°  to  25°,  which,  on 
standing  for  a  long  time  at  a  temperature  of   15°  or  16°,  separated  into 
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a  fluid  and  a  solid  portion.  T!ie  latter,  when  sa[>onifie(l  with  oxide  (»f 
lead,  yielded  acids  melting  at  64",  and  forminp^  lead-salts,  from  100 
parts  of  ^hich  ether  took  up  63  parts  of  oleate  of  lead. 

Olive  oil  boils  at  315°  (Saussure).      It  becomes  paler  at  120"  ; 
nearly  colourless  at  200"  ;  smells  and  tastes  rancid  after  coolinp;';  boils 
at  a  temperature  rising*  from  328**  to  394**  with  decomposition,  anrl 
after  boiling  for  some  time  appears  dark  goklen -yellow  and  synifiv, 
and  deposits  sebacic  acid  (Pohl,  Wien,  A  rod.  Ber.  12,  80  ;  J.  pr.  Chem, 
63,  400). — Olive  oil,  submitted  to  dry  distillation,  l)ehavert  like  po}>py 
oil  (Bussy  and  Lecanu).     By  slow  boiling  an  unctuous  distillate  is 
obtained,  from  which,  by  pressing  and  crj-stallising  from  hot  alcohol, 
Varrentrapp's  margaric  acid,  melting  at  55°  to  56^,  may  be  obtained. 
It  is  still,    however,  contaminated  with   margann  (xvi,  351),  which 
may  be  removed  from  the  potash -salt  by  ether,  after  which  the  acid 
melts  at  60°,  and  contains  74*82  p.  c.  C.  and  12-42    II.  (Varrentra]>p, 
Ann.  Pharm.  35,  65).     Probably  palmitic  acid  (xvi,  351)  (?  Kr.).  —  Olive 
oil  yields,  besides  water  and  gas,  a  distillate,  which  is  the  more  limpid 
the  more  quickly  the  distillation  is  conducted,  and  which  does  nr)t 
solidify  when  the  oil  is  made  to  boil  from  the  commencement.     By  din- 
tilling  at  a  temperature  at  which  boiling  does  not  take  place,  and 
heating  more  strongly  when  nothing  more  passes  over,  it  yields  at 
first  an  unctuous,    and    afterwards    a  fluid,   acid,   yellow  distillate. 
The  former  distillate  is  thinner  and  yellowish  at  the  beginning,  then 
more  solid  and  white,  and  at  last,  when  ttie  distillation  below  the 
boiling  point  is  nearly  at  an  end,  again  yellowish.     The  whole  of  this 
distillate  is  of  the  consistence  of  lard,  solidities  at  20°,  and  has  a  dis- 
agreeable smell  and  an  acid  reaction.     It  gives  up  to  water  a  non-acid, 
odorous  principle,  sebacic  acid,  an  acid  resembling  butyric  acid,  and  a 
brown  substance,  whilst  oleic  and  margaric  (or  stearic)  acids  and  a 
non-acid  fatty  oil  remain  behind  (Dupuv,  Ann.  Chim.  Phys,  29,  319  ; 
32,  53).  —  Cotton- wool  soaked  in  olive  oil  takes  up  2*8  p.  c.  of  oxygen 
when  exposed  to  the  air  for  two  months  (Vogel,  DingL  156,  147). — 
—  The   oil   mixed   with   platinum-black  in  a  stream  of  oxygen,  and 
heated  to   80°   or   90°,   yields   carbonic  acid   (Reiset   &:   Millon).  — 
With  Jth  of   its  weight  of  flotcers  of  svlphur  it  forms,  when  mo- 
derately heated,  a  dark-brown,  tenacious  ointment,  which  dissolves 
in   all   proportions   in  etlier,   and   is   precipitated  by  alcohol.     This 
body  forms,  with   ammonia-water,  a  yellow  liniment,  which  is  not 
blackened  by  salts  of  lead ;  with  caustic  potash-solution  it  becomes 
thick,   and    on    boiling   swells    up,    and    is   converted    into  a  jelly 
(Brandes,   Br.   Arch.   39,   77).  —  Treated    with    moist    bromine^    ac- 
cording to  xvi,  316,  olive  oil  forms  a  pale-yellow  viscid  product  of 
Bp.  gr.  1*276  at  9'5®,  containing  36*42  p.  c.  of  bromine,  and  forming 
Lefort's  hrominated  olive  oil,  for  which  he  gave  the  formula  C"Br'H"*0*. 
See  also  Knop  {Pharm.  Centr.  1854,  321,  403,  A9S).  —  Chlorinated  olive 
oil,  C*'C1*H*()*,  obtained  by  the  action  of  moist  chlorine,  is  colourless, 
of  sp.  gr.  1*078,  and  contains  20*74  p.  c.  of  chlorine  (Lefort,  N.  J. 
Pharm.  23,  346).     Concerning  the  behaviour  of  olive  oil  with  chloride 
of  lime,  see  Lipowitz  {N.  Br.  Arch.  20,  215).  —  Chlorochromic  acid  pro- 
duces a  violent  reaction,  the  oil  becoming  heated  and  frothing  up 
(Thomson,  Pogg.  31,  607).  —  Chloride  of  sulphur  dropped  into  olive  oil 
causes  it  to  solidify  to  a  yellow,  translucent,  caoutchouc-like  jelly, 
which  is  not  altered  by  water,  alcohol,  or  ether  (Rochleder,  JDingl. 
Ill,  159).  —  Olive  oil  is  coloured  light-green  by  agitation  with  |th  its 
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volume  of  syrupy  phosphoric  acid,  and  also,  in  15  luiuiites,  when  shaken 
with  an  equal  volume  of  sulphuric  acid  of  sp.  gr.  1'475  to  1*635,  or  in 
hve  minutes  with  nitric  acid  of  sp.  gr.  1'18  to  1*33.  Shaken  with  |th  its 
volume  of  nitrosulphuric  acid  it  is  coloured  bright  orange-yellow  in 
two  minutes  (Calvert,  J.  pr.  Chem.  61, 354).  —  When  10  cub.  cent,  of  oil 
of  vitriol  are  cautiously  poured  into  50  grammes  of  ohve  oil,  the  tem- 
perature rises  to  42°  in  two  minutes  without  liberation  of  sulphurous 
acid  (Maumene,  Compt.  rend.  35,  572).     See  Fehling  {DingL  129,  53). 

—  Olive  oil  solidifies  with  hi/ponitric  acid  and  m€rcurous  nitrate,  elaidin 
(p.  98)  being  formed.  —  With  alcoholic  ammonia  it  forms  a  large 
quantity  of  an  amide,  soHdifying  at  97°  (Carlet).  —  It  is  coloured  yellow 
when  heated  to  boiling  witli  ^th  its  volume  of  solution  of  caustic 
potash  of  sp.  gr.  1*34  (Calvert).  Concerning  the  products  of  saponification 
see  aboye.  It  is  also  saponified  by  heating  40  parts  of  the  oil  with  100 
parts,  of  lime-soap  and  an  equal  quantity  of  water  to  155° — 16.)°, 
whereas  water  alone  does  not  act  upon  it  at  this  temperature  (Pelouze, 
Compt.  rend,  41,  973;  J",  pr.  Chem.  68,  141).  —  Sodium  and  potassium 
become  oxidised  in  olive  oil,  and  form  soaps  (Gay-Lussac  Sc  Thenard). 

—  OUve  oil,  heated  with  oxide  of  manganese,  forms  a  manganese-soap, 
with  evolution  of  carbonic  acid  (Scheele).     See  vii,  243. 

Phosphorus  dissolves  in  36  parts  of  olive  oil  at  15^,  and  in  25  parts 
at  100°  (Buchholz).  —  A  solution  of  selenium  in  olive  oil,  in  a  fluid  state, 
is  orange-yellow  and  clear  by  transmitted,  pale-i'ed  and  cloudy  by 
reflected,  light ;  at  ordinary  temperatures  it  is  unctuous,  and  loses  its 
colour  on  becoming  solid,  but  regains  it  when  melted  (Berzelius).  — 
Olive  oil  dissolves  very  slightly  in  wood-spirit  and  alcohol^  and  in 
li  parts  (Lecanu),  2*7  parts  (Brande)  of  cold  ether.  From  a  mixture  of 
3  parts  of  oUve  oil  and  2  parts  of  ether,  alcohol  does  not  take  up  any 
ether  (Planche).     Olive  oil  dissolves  in  5  parts  of  acetic  ether  (Planche). 

2.  A  Imond  oil. — From  the  kernels  of  A mygdalus  communis  {Handbuch^ 
viii,  [1]  14).     Sweet  and  bitter  almonds  yield  oils  of  the  same  nature. 

—  Colourless  or  yellowish;  sp.  gr.  0*911  (Brandis),  0*917  (Brisson), 
0*918  at  15°  ^chubler),  0*92  at  12°,  that  of  water  at  15°  bemg  in  unity 
(Saussurc).  Expands  on  heating  in  precisely  the  same  way  as  olive 
oil  (J.  Chim.  med.  20,  65).  Almond  oil  is  thicker  than  poppy  oil, 
thinner  than  oUve  oil;  it  Ixjcomes  thick  at  —  10°,  cloudy  at  —  16°,  and 
solidifies  at  —  21°  to  a  white  butter  (Schubler).  It  sohdifies  at  4-6° 
(Fourcroy),  at  --  10  to  11°  (Braconnot),  not  at  —  11°,  but  slowly  at 

—  18°  (Brandis).  Braconnot  {Ann.  Chim.  93,  241)  separated  it,  by 
pressing  at  —  10°,  into  76  parts  of  an  oil  which  did  not  solidify  in  the 
most  intense  cold,  and  24  parts  of  stearin  melting  at  6°.  According  to 
Gusserow  (Kashtn.  Arch.  19,  79)  it  solidifies  at  —  10tol2°toa  homo- 
geneous mass,  which  remains  solid  at  ~  5  to  6°,  but  gradually  liquefies 
at  —  2  to  3°,  and  does  not  admit  of  separation  into  portions  of  different 
melting-points.  From  the  lead-salts  of  the  fatty  acids  of  almond  oil, 
ether  takes  up  about  77  p.  c.  of  oleate  of  leaid  (Gusserow).  Ether 
dissolves  the  lead-plaster  formed  from  almond  oil  almost  completely, 
leaving  only  traces  of  the  lead-salts  of  solid  fatty  acids  (Kr.).  —  The 
oil  expressed  from  bitter  almonds  contains,  on  an  average,  70*53  p.  c. 
C,  10-61 II.,  and  18*66  0.;  that  from  sweet  almonds  70*48 p. c  C.,10*64H., 
and  18-88  0.  (Lt^fort). 

Almond  oil  turns  rancid  in  the  air.  —  It  does  not  yield  margaric 
acid  by  distillation  (Anderson).     See  xvi,  351,  — phosphorus  dissolves  n\ 
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36  parts  of  almond  oil  at  IS**,  and  in  31  parts  at  100°  (Bucliliolz). 
Almond  oil,  heated  with  pliosphorus,  behaves  in  the  same  way  as  poppy 
oil  (Jonas).  —  Sulphur^  warmed  in  almond  oil,  melts  to  an  oily  layor 
beneath  the  surface,  and  when  further  heat(Ml,  disHolves  to  a  dark  red, 
thick,  glutinous  liquid  which  swells  up  at  the  temixn'ature  of  de('om|K>8i- 
tion  of  the  oil,  with  abundant  and  continuous  evolution  of  liydrosulphuric 
acid,  and  yields  a  distillate  of  dark-brawn,  repulsive-sinellinp^  oil,  from 
which  margaric  acid  is  dc[>osited  on  cooling,  the  porti<m  remaining 
fluid  containing  odmyl  (x,  97).  In  this  reaction  neitlier  acrolein  nor 
sebacic  acid  is  produced  (Anderson,  Ann,  Pharm.  OJJ,  370).  S(»e  also 
xvi,  351.  On  boiling  3  parts  of  iodine  with  1  part  of  almond  oil  and 
6  parts  of  water,  most  of  the  iodine  distils  unchanged,  the  oil  becoming 
heavy,  brown,  and  viscid  (Reinsch,  J.  pt\  Chem.  14,  263).  — Bromine  and 
chlorine  form  with  the  oil  of  bitter  and  sweet  almonds  products  of 
similar  composition ;  they  are  colourless,  of  the  consistence  of  castor 
oil,  and  contain  17"55  p.  c.  chlorine  and  32*56  p.  c.  bromine.  Sp.  gr.  of 
the  bromine-compound,  for  which  Lefort  proposed  the  formula 
C*BrH"0*,  =  1-252  at  19-2%  that  of  the  chlorine-compound,  C»C1H"0* 
=  1-057  at  18-5°  (Lefort,  N,  J,Pharm.  23,  282).  Concei-ning  the  behoTiour 
of  almond  oil  with  bromine,  see  also  Enop  {Pharm.  Centr.  1854, 321,  403  and  498)  ; 
with  chloride   of   lime:    Lipowitz    {N.   Br.   Arch,   20,   215) Almond-oil    is 

coloured  yellow-brown  by  oil  of  vitriol,  \Vlien  15  grammes  of  the  oil 
are  mixed  with  5  grammes  of  oil  of  vitriol,  the  temperature  of  the 
mixture  rises  to  40*3  (Fehling).  Mercurous  nitrate  converts  almond  oil 
into  a  mass  which  is  softer  than  that  formed  with  olive  oil  (Davidson, 
Ed.  N.  Phil.  J.  28,  250). 

The  oil  expressed  from  bitter  almonds  is  oxidised  by  nitric  acid,  with 
the  same  phenomena  which  occur  in  the  oxidation  of  castor  oil,  yielding 
oenanthylic  acid  and  a  non- volatile  fatty  oil,  together  with  oxalic,  suc- 
cinic, suberic,  and  azelaic  acids  (Arppe,  Ann.  Pharm,  120,  292).  — 
Almcmd  oil  takes  fire  with  chlorate  of  potash  and  oil  of  vitriol  (A.  Vogel, 
Ann.  Pharm,  74,  115).  It  forms  with  alcoholic  ammonia  an  amide  meltiitg 
at  92^*  (Carlet,  Par.  Soc.  Bull.  1,  73).  — When  heated  with  chloride  of 
mercury  it  becomes  black,  and  evolves  acid  vapours  (E.  Davy). — 
Almond  oil  yields  a  very  hard  soap. 

Almond  oO  dissolves  in  about  25  parts  of  cold,  and  G  parts  of  hot, 
alcohol,  and  mixes  with  ether  and  chloride  ofetht/l  (Pfaff).  According  to 
Brande,  it  dissolves  very  slightly  in  alcohol  of  sp.  gr.  0*82,  and  in  3*2 
parts  of  ether,  and  according  to  Planche,  in  4  parts  of  acetate  of  ethyl, 

3.  Fatty  Ant-oiL  —  Obtained  by  expressing  the  residue  whi(!h 
remains  in  the  distillation  of  ants  with  water.  Saffron-yellow ;  tastes 
mild  at  first,  afterwards  irritating  (Gtibel).  Reddish-brown,  trans- 
parent ;  fioats  on  water  and  solidifies  at  a  moderately  low  temperature. 
Fonns  soap  and  plaster  (Margraf). 

4.  The  almonds  of  Anacardium  orientale  contain  a  little  sweet  oil. 
The  pericarp  contains  Jrd  of  a  blistering  oil  of  sp.  gr.  0*991,  easily 
soluble  in  ether,  and  turning  black  in  the  air  (Lepine,  N.  J»  Pharm, 
40,  16). 

5.  Oil  of  the  seeds  of  Argemon^  mexicana.  —  Orange-yellow,  mild. 
Bemains  fluid  at  S""  (J.  Lepine). 

6.  Oil  ofAspidium  Filix  7nas,  —  On  treating  the  ethereal  extract  of 
the    root  with  water  containing  ammonia,   filicic  acid  is  tiiken  up 
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thereby,  whilst  the  oil  remains  dissolved  in  the  ether.  —  Dark  grass- 
green,  thicker  than  oHve  oil,  tastes  first  mild  and  afterwards  harsh, 
and  smells  like  the  root.  Deposits  no  soUd  fat  even  in  winter.  Saponi- 
fies with  some  difficulty,  and  yields  a  green,  soft,  friable  soda-soap. 
Contains  Luck's  filixoleic  acid  (p.  74)  (Luck,  Jahrb.  pr.  Fharm.  22, 
153).     See  also  Wmckler  (Mag.  Pharm.  22,  48). 

7.  Oil  of  the  almonds  of  Azadirachta  indica.  —  Yellow,  of  sp.  gr. 
0*921.  Tastes  bitter ;  smells  like  garlic ;  congeals  at  +  7°.  Yields  by 
saponification  35  p.  c.  of  fatty  acids  melting  at  30°,  and  65  p.  c.  melting 
at  44°  (Lepine). 

8.  Oil  of  Bavky-meaL  —  Obtained  by  exhausting  the  meal  first  with 
water,  and  afterwards  with  hot  alcohol.  Greenish-brown,  thick  oil, 
which  becomes  granular  in  the  cold  like  olive  oil,  and  smells  and  tastes 
like  fusel  oil.  Saponifiable.  Dissolves  sUghtly  in  alcohol,  and  is  pre- 
cipitated from  the  solution  by  water  (Fourcroy  &  VauqueUn,  N,  Gehl. 
2,  383). 

9.  Oil  of  Beech-nuts.  —  Prom  the  kernels  of  Fagus  sylvatica. 
Yellow ;  has  a  mild  and  agreeable  taste,  and  a  faint  odour.  Sp.  gr. 
0-9207  (Lefebvre),  0*9225  at  15°  (Schubler),  0*923  (Fabbroni).  Thickens 
and  becomes  turbid  at  —  15°,  and  solidifies  at  —  17*5''  to  a  yellowish- 
white  mass  (Schiibler).  Contains,  on  the  average,  75*11  p.  c.  C,  11*06  IL, 
and  13*83  0.  (Lefort).  — With  moist  chlorine  it  forms  Lofort's  chlorinated 
beech  oil  of  sp.  gr.  1*1)84  at  10*5^  of  the  consistence  of  castor  oil,  and 
containing  22*72  p.  c.  chlorine  ;  with  moist  bromine,  hromi noted  beech  oil  of 
sp.  gr.  1*353  at  6*5,  containing  40*57  p.  c.  bromine.  Lefort  (A^  J. 
Fhann.  23,  342)  proposes  the  formula)  C'^'IP^O*  (for  beech-nut  oil), 
C»II^C1K)*,  and  C»n««Bi'»0*.  —  The  oil  yields  a  soft  soap  (Pelletier). 
It  forms,  with  alcoholic  ammonia,  a  very  small  quantity  of  an  amide 
melting  at  70°  (Carlet).  —  Dissolves  in  2J  parts  of  acetate  of  ethyl  at 
12*5°  (Planche). 

10.  Oil  of  the  seeds  of  Butea  frondosa.  —  Yellow;  of  sp.  gr.  0*917  ; 
nearly  tasteless.     Solidifies  at  10°  (Lepine). 

11.  Oil  of  the  seeds  of  Calophyllum  inophyllum. —  Green-yellow; 
bitter  and  aromatic ;  of  sp.  gr.  0*942.     Solidifies  at  H-  5°  (Lepine). 

12.  Oil  from  the  nut  of  Canarium  commune.  —  Moderately  mobile ; 
colourless.  Tastes  sweetish.  Assumes  the  consistence  of  honey  in 
the  cold,  from  crystallisation  of  stearin.  Contains  47  parts  of 
stearin  to  53  parts  of  oil-fat.  Turns  rancid  in  a  year.  The  fresh  oil 
deposits  stearin  at  a  temperature  of  15°,  but  after  keeping  for  eight 
months,  the  stearin  is  deposited  only  at  —  2*5°  (Bizio,  Bibliot.  ital. 
1823,  No.  91,  p.  GO). 

13.  Oil  of  the  almonds  of  Cassuvium  pomiftnim  (the  cashew-nut).  — 
Sweet,  pale  yellow  oil  of  sp.  gr.  0*916.  Tlio  pericarp  of  the  nut  con- 
tains a  thick  viscid  blistering  oil  of  sp.  gi*.  1*014,  which  reddens  litnnis 
and  turns  darker  in  the  air.  Dissolves  in  alcohol  and  ether  witli  the 
ex<\^j)tion  of  some  white  flocks.  Dyes  linen  a  permanent  yellow-red 
(Lepine). 

14.  Oil  of  Cotton-seeds.  —  Contains  palmitin  and  a  large  quantity  of 
olein  (Slessor,  N.  Edin.  Phil.  Journ.  9,  11 ;  Chem.  Centr.  1859,  140.  — 
See  also  WilUams  {Dingl.  43,  239),  who  appears  to  regard  it  as  a 
drying  oil.  — Sp.  gr.  0*9306  at  15°  (Lefebvre). 
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15.  Croton  oil. — From  the  fruit  of  Croton  Tiglium  (Handbucfi,  yii'i 
[1],  23).  — Thick  brown  oil,  having  a  strong-  rancid  odour.  Acts  as  a 
violent  purgative.  When  rubbed  upon  the  skin,  it  ])rodu('e.'^  iuflanmia- 
tion,  the  oil  obtained  from  the  press-cake  by  displacement  Avith  alcohol 
being  more  active  in  this  respect  than  the  expressed  oil.  BecomeH 
cloudy  on  slight  cooling,  from  separation  of  solid  fatty  acids.  Croton 
oil  dissolves  in  23  parts  of  alcohol  of  85  p.  c.  The  neutral,  bright- 
yellow  oil  which  has  been  freed  from  admixed  resin  and  free  fatty 
acids  by  shaking  with  alcoholic  potash,  requires  35  j)art.s  of  alcohol  for 
solution  (Schlippe).  According  to  earlier  statements  it  is  easily  soluble 
in  alcohol.  —  Croton  oil  is  not  solidified  by  nitrous  acid.  —  On  exposure 
to  the  air,  it  forms  a  thick  viscid  mass,  differing  from  that  formed  with 
poppy  oil,  and  probably  resulting  only  from  the  liberation  of  fatly  acids, 
and  not  from  the  decomposition  of  drying  oil  atnds  (Schlif>pe).  A  mix- 
ture of  croton  oil  and  alcoholic  ammonia  deposits  crystals  of  an  amide 
which,  after  re-crystallisation  from'alcohol,  melts  at  100°,  and  has  the 
composition  of  margaramide  CXIl^H)*  (Rowiiey,  /.  pr.  Chem,  (17, 
IGO).  Croton  oil  yields,  when  saponified,  a  brown  soap  and  a  black 
mother-liquor,  which  is  decolorised  by  acids  (Schlipi)e). 

Croton  oil  contains  crotonol  (xiii,  37(5),  together  with  a  decomposi- 
tion-product thereof,  to  which  it  owes  its  smell ;  also  stearic,  palmitic*, 
myristic,  lauric  (this  acid  ])a88e8  over  together  with  a  decomposition- 
product  of  croton  oil  on  boiling  the  seeds  with  water),  angelic  (x,  413), 
and  crotonic  (C'H'O)  acids  in  the  form  of  glycerides.  A  mixture  of  the 
last  two  acids  appears  to  fonn  i\\c  j atrophic  acidoi  Pelletier  &  Caventou, 
and  the  crotonic  acid  of  the  older  chemists.  Croton  oil  contains  two 
other  members  of  the  oleic  acid  (C"H"  ~  *0*)  series,  probably  C^H'H}*  and 
C»H"0*  (Schlippe,  Ann.  Pharm.  105,  1). 

The  lime-soap  obtained  from  croton  oil  dissolves  partially  in  ether 
with  yellow-brown  colour.  On  distilling  off  the  ether,  dcjcomposing  the 
residue  with  carbonate  of  potash,  and  precipitating  the  resulting  solu- 
tion of  the  potash-soap  with  chloride  of  barium,  a  baryta-soap  is  obtained, 
which,  after  washing  and  drying,  exhibits  the  following  behaviour.  It 
gives  up  to  boiling  alcohol  a  portion  which  crystallises  from  the  filtrate, 
melts  easily  to  a  clear  oil,  and  contains  22-9  p.c.  barj^ta  (FC^ll^BaO^rr 
22  84  p.  c.  BaO).  From  the  portion  remainijig  undisfeolved  after  twice  boil- 
ing with  alcohol,  ether  takes  up  a  baryta-salt  containing  32-12  p.c. baryta 
(?  C^IPK)*  =  32-2  p.  c.  BaO).  The  baryta-salts  obtained  by  four  times 
repeated  boiling  with  alcohol  contain  2i'7,  23*02,  23*1  and  29-2  p.c. 
baryta.  Hence  Schlippe  supposes  croton  oil  to  contain  two  or  more  liquid 
acids  belonging  to  the  same  series  as  oleic  acid,  but  differing  therefrom. 

16.  Oil  of  the  seeds  of  Daphne  Mezereum.  Oleum  Seminum  Coccognidii. 
—  Extractecl  from  the  bruised  seeds  by  boiling  alcohol.  Greenish -yellow 
or  yellow.  Sp.  gr.  0*914,  of  that  obtained  from  very  old  seeds  0*921. 
Acts  as  an  irritant  and  vesicant.  When  the  alcohol  which  has  been 
used  for  its  extraction  is  cooled  to  —  12*5°,  the  oil  floating  on  tho  sur- 
face being  first  removed,  it  deposits  fatty  granules  which  do  not 
possess  blistering  properties  after  purification  (Martins,  N,  Br.  Arch. 
110,  39). 

17.  Oil  of  EaHh-alinond,  —  From  the  roots  of  Cyperus  esculentus. 
Sp.  gr.  0*918.  Smells  like  hazel-nuts,  and  has  a  slightly  camphory, 
not  disagreeable  taste.     Deposits  stearin.     Yields  a  good  soap  witli 
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soda.     Dissolves  with  diflficulty  in  alcohol,  but  very  eitsil}'  in  ether,  and 
in  30  parts  of  acetate  of  ethyl  (Lesant,  J.  Fharm,  8,  509). 

18.  Oil  of  Eggs.  —  Obtained  by  expressing  hard-boiled  and  wanned 
yolks  of  eggs,  or  by  exhausting  them  with  ether,  the  two  processes, 
however,  yielding  different  products.  —  The  oil  obtained  by  expression 
is  reddish -3'ellow,  tliick,  tasteless  or  of  mild  taste,  and  neutral.  On 
long  standing  it  deposits  stearin,  and  at  4°  to  6°  solidifies  to  a  granular 
mass,  which  leaves  on  the  filter  more  stearin,  molting  at  56°.  The  oil 
freed  from  stearin  is  thicker  than  linseed  oil,  thinner  than  ohve  oil,  and 
congeals  at  0°  to  a  non-crystalline  mass  (Planche,  J.  Pliarm.  1,  438). 
Egg  oil  contains  y^^th  of  cholesteriu,  which  is  deposited  in  laminae  when 
the  oil  is  kept  at  a  temperature  of  12 — 15°  (Lecanu,  J.  Pharm.  15,  1). 
It  contains  volatile  acid  (Redtenbacher).  —  Dissolves  in  22*5  parts  of 
alcohol  of  90  p.  c.  on  digesting  for  24  hours,  with  partial  separation  of 
stearin.  —  Kgg  oil  extracted  by  ether  is  of  a  fine  j'cllow  colour,  not  red 
(Mialhe  &  Walme,  J.  Phann,  16, 128).  It  is  sharp,  smells  disagreeable, 
absorbs  oxygen,  and  contains  besides  e^Q  oil  propor,  the  viscous  sub- 
stance (xvi,  484)  which  is  left  behind  on  filtration,  and  remains  in 
the  press-cake,  when  the  oil  is  obtained  by  expression.  The  ex- 
pressed oil,  as  well  as  that  extracted  by  ether  and  freed  from  the 
viscous  matter,  congeals  at  —  6°  to  a  crumbly  mass  in  which  many 
laminse  of  cholesterin  are  discernible.  Both  oils  deposit  in  the  cold  a 
mixture  of  oil-fat,  margarin-fat,  cholesterin,  and  colouring  matter; 
they  are  free  from  phosphorus  and  sulphur,  and  differ  from  other 
oils  only  in  containing  cholesterin  and  colouring  matter  (Gobley, 
N.  J.  Pharm,  9,  12  ;  Compt.  rend.  21,  989).  The  blackening  of  silver  by 
eggs  is  owing  to  sulphm*  in  the  albumin,  and  not  to  an  oil  contain- 
ing sulphur  (Gobley).  That  portion  of  the  oil  extracted  by  ether  which 
is  insoluble  in  alcohol  (and  thereby  separated  from  the  viscous  matter) 
is  a  slightly  coloured,  mild,  semi-soUd  fat,  difficult  to  saponify,  yielding 
by  6usserow*s  method  oleic  acid,  and  in  addition  stearic  acid  (contrary 
to  Gobley,  who  found  only  margaric),  margaric  acid,  and  perhaps  also 
a  third  acid  richer  in  oxygen  (Kodweiss,  Ann,  Pharm.  59,  261).  —  The 
oil  extracted  by  ether  from  ducks'  eggs  is  of  a  darker  golden-yellow 
colour,  and  less  viscid  than  that  of  hens'  eggs,  and  does  not  possess 
the  peculiar  odour  of  the  latter  oil  (Geissler,  j^.  Br,  Arch,  11,  168). 

19.  Fatty  oU  of  Ergot-of-i^e,  —  A  hot  alcoholic  solution  of  the  brown 
fat  extracted  by  ether  deposits  the  greater  part  in  a  colom-less  state  on 
cooling.  It  forms  a  thick,  somewhat  rancid  oil  of  sp.  gr.  0-922  at  7*5°. 
Solidifies  partially  at  0®,  and  completely  at  —  37°.  When  boiled  in  a 
glass  tube  it  is  converted  into  very  add  vapours  which  smell  like  those 
of  other  fatty  oils,  leaving  a  very  little  charcoal.  It  is  not  saponified, 
or  only  to  a  slight  extent,  by  boiUng  with  potash.  Insoluble  in  cold, 
and  soluble  only  in  a  large  quantity  of  boiling  alcohol,  but  easily 
soluble  in  ether  (Wiggers,  Schw,  64,  164).  See  Wrigt  (Pharm.  Centr, 
1840,  524)  who  obtained  a  saponifiable  fat  soluble  in  alcohol. 

20.  Oil  of  Euphorbia  Lathyris  {Handbuch,  viii  [2],  24.  —  Pale-yellow 
oil  of  sp.  gr.  0-9201,  congealing  at  —  11*25°. — The  oil  extracted  by 
alcohol  or  ether  contains  a  white  crystalline  body,  a  brown  oil,  a  resin, 
and  other  substances  (Soubeiran,  J.  Pharm.  21,  259 ;  Br.  Arch,  33, 
227).  The  oil  extracted  by  ether  (Fleurot)  and  the  expressed  oil 
(Ohevallier)  deposit  white  needles  on  keeping  {J.  Chim.  med.  5,  856). 
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21.  Hazel-nut  Oil.  —  From  the  shelled  nuts  of  Con/lus  Avellana.-^ 
Thick,  pale-yellow  or  nearly  colourless,  inodorous  oil  having  a  niild, 
agreeable  taste.  Sp.  gr.  0*9242  at  15**.  Becomes  very  thick  at  —  15^ 
to  16%  and  congeals  at  —  19°  to  a  yellow-white  mass  (SchUbler). 
Contains  77*4  p.  c.  C,  11*6  11.,  and  11-6  0.  The  colourless  chlorinated 
oil  of  sp.  gr.  1*081  at  3-5°,  contains  20*65  p.  c.  of  chlorine :  the  yellowish 
brominated  oil  is  of  sp.  ^.  1*28  at  2*3°,  and  contains  36*47  p.  c.  of 
bromine  (Lefort).  Lcfort's  formult©  are  C»II«0*,  C«C1»H»0,  and 
C'Br'II'^O*.  —  With  alcoholic  ammonia  it  forms  oleamide  (Carlet), 
Dissolves  in  7  parts  of  acetate  of  ethyl  at  12*5°  (Planche). 

22.  Oil  of  Horse-chestnuts.  —  From  Aesculus  Hlppocastanum.  Golden- 
yellow;  of  sp.  gr.  0*927;  solidifies  at  1*25°;  smells  and  tastes  like 
beet.  Easily  saponifiable.  —  Vauquelin  extracted  from  the  scales  of 
Aesculus  Hippocastanumj  with  hot  alcohol,  an  inodorous,  green-yellow, 
rancid  oil  which  yielded  a  moderately  fii*m  soap  with  soda. 

23.  Oil  of  the  fruit  of  Mesuaferrea.  —  Chestnut-brown  oil  of  sp.  gr. 
0*954,  solidifying  at  5°  (Lepine). 

24.  Oil  of  Morels.  —  From  Helvetia  Mitra.  -  Thick  oil  lighter  than 
water,  having  the^  smeU  and  taste  of  morels.  Forms  a  hard  soap  with 
soda.  Dissolves  in  alcohol  and  ether  (Schrader).  Morels  contain  also 
a  white,  crystalline,  pearly,  and  tolei*ably  hard  fat  resembling  spermaceti. 
It  melts  on  platinum  to  a  clear  oil,  burns  with  a  somewhat  fatty  odour, 
and  leaves  charcoal.  Dissolves  ea^sily  in  cold  alcohol  and  ether,  slowly 
in  olive-oil  (Schrader,  Schw.  33,  393). 

25.  Oil  of  the  seeds  of  Nigella  sativa.  —  Orange-yellow ;  of  sp.  gr, 
0*92  ;  congeals  at  2°.     Smells  aromatic  and  camphory  (Lepine). 

26.  Fatti/  oil  of  the  root  and  seeds  of  Paris  quadrifolia.  —  Extracted 
by  ether  from  the  roots  and  seeds  wliich  have  been  previously  exhausted 
with  water  and  alcohol,  and  freed  from  paridin  and  resin  by  treatment 
with  cold  alcohol  of  sp.  gr.  0*85.  —  Green-yellow,  non-drying  oil  of 
sp.  gr.  0*935.  Dissolves  with  diflSculty  in  alcohol,  but  easily  in  ether. 
The  acid  separated  from  the  soap  solidifies  easily  ( Walz,  J.  pr.  Fharm, 
6,  10). 

27.  Oil  of  Parsley.  —  From  the  seeds  of  parsley.  The  powdered 
seeds  are  e^diausted  with  alcohol  and  the  tincture  is  decowrised  by 
animal  charcoal  and  Jths  of  the  alcohol  are  distilled  off ;  the  residue  is 
then  exhausted  with  ether  or  chloroform ;  the  extract  is  again  sub- 
mitted to  distillation,  and  the  last  traces  of  ether  or  chloroform  are 
allowed  to  evaporate  spontaneously  in  a  basin.  The  residual  liquid  is 
triturated  with  -J-th  of  its  weight  of  litharge,  left  to  stand  for  48  hours, 
and  lastly  filtered  through  charcoal.  —  Colourless  oil  of  sp.  gr.  1'078 
at  12°,  becoming  cloudy  at  —  12"  without  soUdifving.  Tastes  shar^) 
and  biting,  smells  strongly  of  parsley  seeds,  ana  has  a  faintly  acid 
reaction.  Deflects  a  ray  of  polarised  light  slightly  to  the  left.  Free 
from  nitrogen.  Febrifuge.  —  Evolves  a  few  bubbles  at  150  to  175°, 
and  becomes  coloured  at  220°,  without  losing  weight  or  being  essentially 
altered.  Combustible.  Assumes  a  splendid  red  colour  with  oil  of  vitriol 
and  solidifies,  losing  its  taste  and  smell.  Parsley  oil  is  converted  into 
a  resin  by  nitric  acid,  but  is  not  altered  by  hydrochloric  acid.  Potassium 
evolves  gas-bubbles,  and  dissolves.     Parsley  oil  forms  an  emulsion 
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with  alkalis  without  undergoing  further  change ;  after  agitation  with 
ammonia  it  remains  unalter^.  —  The  oil  is  insoluble  in  water,  bat  easily 
soluble  in  alcohol  of  50  to  60  p.  c. ;  alcoholic  neutral  acetate  of  lead 
produces  in  the  solution  a  strong  cloudiness  which  disappears  on 
-warming  and  appears  again  in  the  cold.  —  Parsley-oil  dissolves  in 
acetic  acid  and  in  all  proportions  in  ether  and  chloroform  (HomoUe  and 
Joret,  N.  J.  Fharm.  28,  212 ;  Pharm.  Vierteljy  5,  253).  It  is  doubtful 
whether  this  body  must  be  considered  as  belongmg  to  the  fatty  oils 
(Kr.). 

28.  Oil  of  Plum-kernels,  Prom  Prunus  domestica.  Yellow-brown 
oil,  of  sp.  gr.  0*9127  at  15°,  thinner  than  oil  of  brassica,  thicker  than 
hemp  oil.  Becomes  cloudy  at  —  6**  from  separation  of  white  flocks,  and 
solicHfies  at  —  8*7^  to  a  yellowish  mass.  Has  an  agreeable  taste  and 
smell  of  almonds.  Easily  turns  rancid,  and  remains  greasy  when  ex- 
posed to  the  au:  (Schubler). 

29.  Oil  of  the  seeds  of  Pongamia  glabra.  —  Dark-yellow  oil  of  sp.  gr. 
0*945,  having  a  poisonous  odour  and  bitter  taste.  Solidifies  at  8** 
(Lepine). 

30.  Sesame  oil,  —  Prom  the  fruit  of  Sesamum  orientale.  Golden- 
yellow,  somewhat  darker  than  almond  oil.  Inodorous,  and  having  a 
slight  taste  of  hemp.  Sp.  gr.  0*9143  at  11**  (Lefort);  0*9235  at  15° 
(Lefebvre) ;  0*923  at  15%  0*921  at  17*5,  0*9183  at  21*3%  water  at  17*5^ 
being  1  (Pohl).  Contains  on  an  average,  70*44  p.  c.  C,  10*74  H.,  and 
1*8  82  0.  (Lefort).  —  Remains  clear  at  4**,  and  soUdifies  at  —  5®  to  a 
yellow- white,  homogeneous  mass  (Pohl).  Becomes  rancid  on  standing 
m  the  air.  The  oil  is  decolorised  by  heating  to  150 — 215**,  evolving 
white  vapours  at  the  latter  temperature,  and  appearing,  after  cooling, 
brighter  than  at  first ;  it  becomes  darker  and  yellowish -brown  at  300°, 
and  boils  at  335 — 390®  with  decomposition  (Pohl).  —  Sesame  oil  forms 
with  chlorine  a  viscid  yellow  compound,  darker  than  the  oil,  of  sp.  gr^ 
1*065  at  6°,  and  containing  17»24  p.  c.  of  chlorine.  The  hromxne-com- 
pound  contains  3261  p.  c.  of  bromine ;  its  sp.  gr.  at  18°  is  1*251.  Lefort 
p-oposes  the  formulse,  C»H*"0*,  C«C1H"0*,  and  C«BrH"0*  (Lefort,  N, 
J,  Pharm,  23,  285).  —  Sesame  oil  is  not  coloured  by  shaking  with  -J-th 
its  volume  of  syrupy  phosphoric  acid.  When  shaken  with  an  equal 
volume  of  sulphuric  acid  of  sp.  gr.  1*475  to  1*53,  it  appears  greenish 
after  15  minutes  ;  treated  in  the  same  way  with  nitric  acid  of  sp.  gr., 
it  is  coloured  in  five  minutes  orange-yellow,  and  with  an  acid  of  sp.  gr. 
1*22  or  1*33,  red  (Calvert,  J.pr,  Chem.  61,  354).  Oil  of  vitriol  forms 
with  sesame  oil  a  red-brown  jelly,  which  evolves  sulphurous  acid  when 
heated ;  water  throws  down  therefrom  a  curdy,  white  and  purple  pre- 
cipitate (Pohl,  Wien,  Akad,  Bei\  12,  80  ;  J.prlChem,  63,400.) 

31.  Fatty  oil  of  Silkworms.  — Obtained  by  extracting  with  alcohol, 
and  washing  the  extract  with  hot  water.  Brown-green  oil,  remaining 
fluid  at  0°.  Lighter  than  water.  Neutral.  Dissolves  easily  in  cold 
alcohol  and  ether.  Easily  saponifiable  by  caustic  potash  ;  less  easily 
by  oxide  of  lead,  yielding  stearic  acid,  and  a  Uquid  acid,  probably  oleic 
(Lassaigne,  J,  Chim,  mid,  20.  471). 

32.  Spindle-tree  oil.  From  the  seeds  of  Euonymus  Europceus  {Hand- 
buck,  viii.,  [2]  22).  According  to  Schiibler,  a  r^-brown  oil  of  repul- 
sive odour  and  taste ;  according  to  Schweizer,  bright-yellow,  smelling 
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like  rape-oil,  and  liaving  a  bitter,  afterwards  harsh  taste.  Sp.  gr. 
0'938  at  15**,  being  the  heaviest  oil  after  castor-oil  (Schiibler).  Viscid 
oil,  becoming  thicker  at  —  16**,  with  deposition  of  stearin,  and  soUdi- 
fying  at  —  20''  to  a  red-brown  mass  (SchUbler).  Solidifies  at  —  12 
to  15°,  and  deposits  colouring  matter  (Schweizer).  Non-drying 
(Riederer).  Gives  up  to  warm  water  a  bitter  substance,  but  no  free 
acid.  Dissolves  with  di£Bculty  in  alcohol,  the  solution  having  an  acid 
reaction.  Not  precipitated  from  its  ether-alcoholic  solution  by  alcoholic 
neutral  acetate  of  lead.  —  The  yellow  potash-soap  is  decomposed  by 
adds,  oleic  and  margaric  adds  being  separated,  whilst  benzoic  and 
acetic  adds  remain  in  solution.  The  benzoic  add  is  present  in  the  oil 
in  the  free  state,  the  acetic  add  as  glyceride  (Schweizer,  J.  pr.  Chem, 
53,  437 ;  Ann.  Pharm.  80,  288 ;  Lteb.  Kopp's  Jahreab.  1851,  444).  See 
also  Riederer  (Kastn.  Arch.  6, 413 ;  Ann.  Pharm.  8,  209).  His  ewmynUn 
was  obtained  by  evaporating  an  ether-alcoholic  solution  of  the  oil  with 
magnesia,  exhausting  the  residue  with  alcohol,  evaporating  and  exhaust- 
ing with  ether. 

33.  Oil  of  the  seeds  of  StercuUa  fastida.  —  Bright-yellow,  of  sp.  gr. 
0*923,  not  congealing  at  2!"  (Lepine). 

84.  Oil  of  various  species  of  Thea  or  CameUa.  —  Used  in  China  as 
olive  oil.  Inodorous,  and  of  straw-yellow  colour.  Does  not  solidify  at 
5-5**,  but  resembles  an  emulsion  at  4-5**.  Sp.  gr.  0'927.  Contains  25 
parts  of  stearin  and  75  of  olein.  Insoluble  in  alcohol,  and  very 
slightly  soluble  in  ether  (Thomson,  J.  Chim.  mid.  13,  409  ;  Dingl.  66, 
240). 

35.  Fatty  Oil  of  Truffles.  —  The  oil  extracted  by  ether  is  greenish- 
brown,  rancid ;  tastes  sharp  and  harsh  ;  reddens  litmus,  and  is  heavier 
than  water.  It  deposits  stearin  on  standing,  and  yields  traces  of 
volatile  oil  when  distilled.  Saponifiable ;  soluble  in  hot  alcohol  (Riegel, 
Jahrh.  pr.  Pharm.,  7, 225). 


Elcadiu. 

CiuBpoiott  =  C«H»0«,3C*H»0>. 
Literature^  History^  and  Ibrmation  (p.  74). 

The  product  of  the  action  of  mercurous  nitrate  or  hyponitric  acid 
on  olive  oil  is  dissolved  in  a  small  quantity  of  ether,  and  the  filtered 
solution  is  cooled  to  0°,  whereupon  the  elaidin  crystallises  in  nodules. 
It  is  freed  from  the  red  motter-liquor,  by  washing  with  cold  ether 
(Meyer).  Boudet  boils  the  impure  elaidin  with  alcohol,  but  Meyer  did 
not  succeed  in  decolorising  and  purifying  it  by  this  method. 

White  mass  resembUng  stearin  and  melting  at  82°  (Meyer),  36' 
(Boudet).    Like  stearin  it  has  two  different  melting-points,  the  first  of 

which  is  23-7®,  the  second  28*  (Duffy).     See  further  under  Tmtearin. 
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Meyer. 
mean, 

114  0 684  .....^   77-37  7696 

104  H  « 104  11-76  1203 

12  0 96  10  87  11-01 


C^»O»,30»HM0»     884    10000    100*00 

The  elaldin  inyestigated  bj  Meyer  Btill  contained  margaric  acid,  which  he  was 
unable  to  separate  by  recrystallLzation :  henoe  the  above  formula  and  the  yiew  of 
Oerhardt  (Precis  1, 179),  who  regarded  elaldin  as  isomeric  with  olein  (triolein),  are 
rendered  doubtful.  Elafdin  may  possibly  be  a  compound  of  glycerin  with  two 
different  acids,  corresponding  to  the  oleomargarin  of  olire  oil  (Kr.). 

Decompositions,  Elaidin  Bubmitted  to  dry  distillation^  emits  a  strong 
penetrating  odour,  evolves  gctses,  and  yields  a  fluid  distillate  which  is 
buttery  on  cooling,  and  contains  water,  acetic  acid,  elaidic  acid,  and 
volatile  and  empyreumatic  oil.  Towards  the  end  of  the  distillation 
sebacic  acid  is  obtained,  a  small  quantity  of  charcoal  remaining  behind 
(Boudet).  Meyer,  by  the  dry  distillation  of  elaidin,  obtained  acrolein, 
elaVdic  acid,  hydrocarbons,  and  perhaps  sebacic  acid.  —  Elaidin  yields  by 
saponificationy  elaidic  acid  (Boudet) ;  a  mixture  of  elaidic  and  margaric 
acids,  melting  at  38-5°,  which  cannot  be  separated  into  the  pure  acids 
re-crystallisation  (Meyer).  —  Ht/ponitric  acid  forms  with  elaidin  a  fluid 
compound  containing  an  acid  richer  in  oxygen  and  the  elements  of 
ammonia  (Pelouze  and  Boudet,  Ann,  Pharrn,  29,47). 

Elaidin  dissolves  in  200  parts  of  boiling  alcohol  of  sp.  gr.  0*898, 
and  also  to  a  slight  extent  in  stronger  alcohol,  and  in  all  proportions 
in  ether. 


Hannitic  Bioleate. 

C««H«0"  =  C"II'«0»,2C«H*>0». 

Berthelot.     N.  Ann,  Chim,  Phys.  47,  326  ;  Chim.  organ.  2, 192  ;  Lieh, 
Kopp,  Jahresh.  1856,  660. 

McmnUe  olSique.    SiolHnmannitanetter  (p.  ZY,  862). 

Obtained  in  the  same  manner  as  the  corresponding  palmitic  com- 
pound (xvi,  380).  The  ether  employed  in  its  extractionl  ikewise  takes 
up  oleate  of  lime,  which  is  deposited  when  the  ethereal  solution  is 
made  to  boil  in  a  vacuum. 

Nearly  colourless,  neutral,  waxy  mass,  becoming  soft  and  tenacious 
at  a  gentle  heat,  and  afterwards  melting  to  a  yellowish  liquid.  On 
evaporating  its  solution  in  a  vacuum,  it  remains  as  a  spongy,  distended 
elastic  mass.  —  When  heated  with  hydrate  of  lime,  it  is  resolved  into 
mannitan  and  oleic  acid.  —  Dissolves  in  ether. 

Berthelot. 

84  C  604    „      72-82    72-3 

76  H 76    10-98    11*4 

14  0  112     16-20     16-3 


C«H'«08,2C»H»0'  692    10000    1000 

After  deducting  3  p.  e.  of  ash. 
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Bromnt'tiucleua  (?*Bi'*H*. 

Bromoleic  Acid, 

C»Bi»H»0*  =  C»Br»H»0*. 

Lbfobt.     Compt.  rend.  37,  28 ;  J,  pr.  Chem,  60,  179 ;    Fharm.  Centr. 

1858,  491 ;  in  detafl  N.  J.  Pharm.  24, 113. 

Oleic  add  treated  with  bromme  and  water,  according  to  xvi,  316, 
is  converted  into  a  brown  oil  of  ep.  gr.  1*272  at  7*5°,  which  boils  at  200% 
and  reddens  litmus.  Contains,  on  an  average,  36*45  p.  c.  of  bromine 
(calc.  =  36-36  p.  c.  Br). 

Chlorine'-nucleuB  C*CPH« 

Chloroleic  Acid. 

C»C1»H«0*  =  C»Cl«H»  0*. 
Lefort.      N,  J.  Phftrm.  24, 113, 

Obtained  from  chlorine  and  oleic  acid  in  presence  of  water,  accord- 
ing to  xvi,  316. 

Brown  oil  of  sp.  gr.  1*082  at  8%  thicker  than  oleic  acid.  Reddens 
litmus.  Boils  at  190''.  Contains  on  an  average  20*61  p.  c.  of  chlorine 
(calc.  =  20*23  p.  c.  CI). 

Amidogtn-nucleus  C*AdH**. 

Oleamide. 

C»«NH»K)«  =  C*AdH»,0». 

BouLLAY.  N.  J.  Pharm,  5, 329  ;  abstr.  J.  pr,  Cheni.  32,  223 ;  Compt,  rend, 

17,  1346. 
RowNEY.     Trans,  Roy,  Soc,  Edin.  21,  part  2  ;  Chem,  Gaz,  1855,  361 ; 

J,pr,  CJiem,  67, 157 ;  abstr.  Lkb.  Kopp's  Jahresb,  1855,  531 ;  Prelim. 

notice :  Chem.  Soc.  Qu,  J,  7,  200;  Lieb.  Kopp.  Jahresb.  1854,  465. 
Carlet.     Par.  Soc.  Bull.  (1859)  1,  73 ;    abstr.  Lieb.  Kopp.  Jahresb, 

1859,  366. 

The  transformation  of  fats  by  ammonia  was  investigated  in  1844 
by  Boullay,  who,  however,  did  not  prepare  the  amides  in  a  pure  state, 
and  regarded  them,  even  when  obtained  from  different  fats,  as  one  and 
the  same  product,  margaranwle. 

Formation.  From  almond  oil  (Rowuey)  or  hazel-nut  oil  (Carlet)  and 
alcoholic    ammonia.      Seal  oil   yields,   with  alcohoUc  ammonia,  ai) 
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amide  melting  at  82''  and  having  tlie  compoBition  of  oleamide  (Rowney). 
—  The  oils  are  also  converted  into  amides  by  long  standing  with 
aqueous  ammonia,  or  by  prolonged  treatment  with  ammonia-gas  and 
subsequent  standing  (Boullay). — On  boiling  the  product  (from  olive 
oil)  with  water,  a  milky  frothing  liquid  is  obtained,  on  the  surface  of 
which  the  amide  collects  in  a  sohd  form  on  cooling.  The  acid  mother- 
liquor  contains  glycerin,  colouring  matter,  an  acid  compound  of  a  non- 
fatty  add  with  ammonia,  and  a  little  margarate  and  stearate  of  ammonia 
(Boullay). 

Freparation,  A  mixture  of  1  volume  almond  oil,  2  volumes  alcohol, 
and  4  volumes  concentrated  ammonia,  is  allowed  to  stand  in  a  closed 
vessel,  with  occasional  shaking,  for  several  months,  or  until  it  solidifies ; 
the  mass  is  then  collected,  pressed,  and  purified  by  washing  and  rc- 
cryBtallisation.  —  Carlet  employs  1  volume  of  hazel-nut  oil  and  1  to  2 
volumes  of  a  saturated  alcohoHc  solution  of  ammonia,  and  allows  the 
mixture  to  stand  until  the  solid  mass  is  soluble  in  all  proportions  in 
hot  alcohol.  It  is  then  purified  by  re-crystallisation  from  alcohol  till 
the  melting-point  remains  constant. 

Crystalline  nodules,  which  begin  to  melt  at  79°,  become  per- 
fectly fluid  at  81°,  and  solidify  to  a  semi-transparent  mass  at  78 "" 
(Rowney).  After  melting,  it  solidifies  to  a  very  crystalline  mass  at  75** 
(Carlet). 


86  0... 

N.. 

86  H.. 

2  0.. 


Boimey. 

Carlet 

mean. 

mean. 

216    

...      76-86    .... 

....      76-48    

76-43 

XV        ••#•• 

•••           4  5fo      •••• 

4-59    

5-07 

85    

....      12-27    

12-68 

16    

6*71    .... 

6-66    

6-87 

0«»NH»O«    281    100-00    100-00    ., 100-00 

Bouillay'B  morganunide,  obtained  from  olive  oil  and  melting  at  60^,  contained 
75-72  p.  c.  C,  5-82  N.,  12*96  H.,  and  600  O. 

Oleamide  ac(][uires  a  yellow  colour  and  a  rancid  odour  in  the  air.  — 
When  heated  with  alcoholic  potash  in  a  sealed  tube,  it  is  decomposed 
with  formation  of  oleate  (Carlet).  It  is  not  attacked  by  boiling 
solution  of  caustic  potash,  but  is  decomposed  by  the  fused  hydrate 
(Rowney). 

Insoluble  in  water;  easily  soluble  in  warm  alcohol  (Rowney). 

Elaidamide. 

C»*NH"0»  =  C«»AdH»,0*. 

Th.  Rowney.  Trans.  Roy.  Soc.  Edin.  21,  part  2 ;  Chem.  Gaz.  1855, 
361 ,  J.  pr.  Chem.  67,  157 ;  abstr.  Lieb,  Kopp.  Jahresb.  1854,  465 ; 
1865,  531 ;  Prelim,  notice :  Chem.  Soc.  Qu.  J.  7,  200. 

Elaldln,  obtained  by  the  action  of  hyponitric  acid  on  almond  oil,  is 
allowed  to  stand  in  a  close  vessel  with  4  times  its  volume  of  ammonia- 
water  and  twice  its  volume  of  alcohol ;  and  the  amide,  which  is  formed  in 
abundance,  is  collected,  pressed,  and  purified  by  washing  and  recrystal- 
lisation. 
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Shining,  colourless  needles,  which  melt  partially  at  92°  and  com- 
pletely at  94°,  and  solidify  to  an  opaque  mass  at  91  , 
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Primary  Nucleus,  C"!!**. 

Stethal. 

Not  obtained  in  the  pure  state.  —  Occurs  in  spermaceti,   s^e  etI,  844. 

Stearic  AcicL 

C»H«0*  =  C*H»  0*. 

Cheybeul.    Ann.  Chim.  88,  225 ;  Schw,  14,  420 ;  Ann.  Chim.  Phys.  2, 

854.  —  Ann,  Chim.  Phya.  28,  19  ;  Schw.  89, 175.  —  Becherchea  sur  lea 

eorpa  gras. 
BsACOnrOT.    Ann.  Chim.  9S^  250. 
BEDTEifBACHBB.    Ann.  Pharm.  85,  46. 
Bbomeu.     Ann.  Pharm,  85,  86  ;  87,  808. 
Stbhhouse.    Ann.  Pharm,  86,  57. 
Ebdkahv.    J.  pr.  Chem.  25,  497. 
Fbakcis.    Ann.  Pharm.  42,  256 ;  Phil.  Mag.  21,  161. 
GkyiTLiEB.     Ann.\Pharm.  57,  35. 
Laubemt  k  Gebhabdt.      Compt.  rend.  28,  400;    Compt.  chim.  1849, 

887 ;  Ann.  Pharm.  72,  272. 
Habdwice:.     Chem.  Soc.  Qu,  J.  2,  282 ;  Ann.  Pharm.  72,  268. 
Cbowdeb.    Phil.  Mag,  [4]  4,  21 ;  J.  pr.  Chem.  67,  292  ;  Pharm.  Centr. 

1858,  2. 
Heditz.    See  references  xvi,  848. 
Bebthelot.    See  references  xvi,  850. 
Pebal.     Wien.  Akad.  Ber.  18,  285 ;  Ann.  Pharm.  91, 138 ;  J.  pr.  Chem. 

^^,  885  ;  Chem.  Centr.  1854,  810. 

*    Talgsaure,  —  Aeide   H^arique,     See  the    other  ejnonyiiii,  xvi.,    865|    866  — 

Occurrence.  As  tristearin,  more  especially  in  the  solid  fats,  (See 
xvi,  886.) 

The  following  sources  of  stearic  add  must  also  be  noticed.  In 
spennaceti  combined  with  ethal  or  similar  compounds  (xTi,847). — In 
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the  Mineral-moor  of  Marienbad  (Lehmanii,  J.  pr.  Chem.  65,  481),  In 
sweat  (Schottin,  Pharm,  Viertelj.  2,  57).     See  also  Cerotie  acid. 

Formation,  1.  By  the  saponification  of  tristcarin.  —  2.  By  heating 
stethal  (xvi,  347)  with  potash-lime  (Heintz).  —  According  to  Lewy 
(CampL  rend.  16,  677)  and  Gerhardt  by  heating  cerin  with  |X)ta8h- 
lime,  but  according  to  Brodie  not.     (See  under  Cerotie  add.) 

Preparation,  According  to  Chevreul  (xtI,  355) ;  Hemtz  (xvi,  354). 
Its  preparation  in  the  pure  state  is  more  difficult  by  Chevreurs  method; 
in  Heintz's  process,  on  the  other  hand,  ethers  of  the  fatty  adds  are 
apt  to  be  formed  (Berthelot,  N.  Ann.  Chim.  Phys.  41,  220).  Pebal 
proceeds  in  the  same  way  as  Heintz,  but  employs  neutral  acetate  of 
lead  for  the  fractional  precipitation ;  precipitates  at  the  boiling  heat ; 
and  boils  the  precipitates  with  the  liquid  for  ten  minutes  ;  even  thus, 
however,  pure  stearic  acid  is  obtained  only  after  very  often  repeated 
fractional  precipitation.  —  Stearic  acid  is  most  easily  obtained  pure  from 
mutton  suet.  The  suet  is  saponified  with  ^th  to  ^rd  its  weight  of 
caustic  potash ;  the  soap  is  decomposed  with  boiUng  hydrochloric 
acid ;  and  tlie  fatty  acids  are  washed,  dissolved  in  a  Uttle  hot  alcohol, 
and  allowed  to  crystaUise,  then  pressed,  and  repeatedly  recrystallised 
from  a  relatively  large  quantity  of  alcohol  till  the  melting-point 
reaches  69*1  to  69-2**  (Heintz).  The  expressed  fat  of  Coccuius  indicus^ 
treated  in  the  same  way,  yields  pure  stearic  acid  (Crowder).  —  Shea- 
butter  (xvi,  386)  is  the  material  best  adapted  for  the  preparation  of 
stearic  acid  (H.  L.  Buff,  Oudemanns).  It  contains  about  70  p.  c.  of 
stearic  to  30  p.  c.  of  oleic,  but  no  other  solid  fatty  acid  (Oudemanns, 
J.pr.  Chem,  89,  215). 

Properties.  Stearic  acid  crystallises  from  alcohol  in  nacreous 
needles  and  laminsB  (Chevreul) ;  in  laminee  (Heintz).  It  melts  at  69*1  "^ 
to  69 '2°  to  a  colourless  oil,  which  on  cooling  soUdifies  to  a  white,  fine, 
scaly  crystalline  mass,  lamino-crystalline  on  the  recently  frsuitured 
surface  (Heintz).  The  impure  acid  solidifies  in  masses  of  acicular  or 
wavellitic  structure.  The  melting  point  was  found  by  Chevreul  at  75® 
(sojdifying  point  70°);  by  Duffy,  at  68°  (solidifying  point  65'8°); 
by  Stenhouse,  at  69° ;  by  Redtenbacher,  Kopp,  and  others  at  70" ;  by 
Hardwick,  at  70*5°  ;  Pebal  found  that  the  purest  acid  melted  at  69*2''. 

—  After  fusion  it  is  friable  and  greasy  to  the  touch  (Chevreul).  It 
expands  very  strongly  when  heated,  eB|:)ecially  at  the  moment  of  fusion 
(about  lip.  c),  and  contracts  so  strongly  in  solidifying  that  cast 
lumps  appear  porous.  Its  volume,  that  at  0°  being  taken  for  unity,  is 
1-038  at  50°,  1054  at  60°,  1*079  at  70°,  and  by  fusion  the  volume  at  70° 
increases  to  1*198.  Between  9°  and  11°  its  specific  gravity  is  equal  to 
that  of  water  (H.  Kopp,  Ann.  Pharm.,  93,  184).  It  boils  and  distils 
in  a  vacuum  (Chevreul),  and  in  quantities  of  15  to  20  grammes  under 
the  ordinary  atmospheric  pressure,  for  the  most  part  without  alteration 
(Laurent  and  Gerhardt,  Hardwick,   Heintz).     When  heated  to  300 

—  330°  in  a  sealed  tube  for  several  hours,  it  does  not  alter  either  its 
appearance  or  its  melting-point,  or  give  off  either  gas  or  water 
(Berthelot).  It  is  tasteless  and  inodorous,  reddens  litmus  when  warm, 
and  even  when  cold  if  it  bo  dissolved  in  strong  alcohol,  but  on  adding 
water,  which  precipitates  the  acid,  the  blue  colour  is  restored 
(Chevreul).    It  has  a  distinct  acid  reaction  (Heintz). 
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Kedten.    Sten-  Erd-  Hard- 

Chevreul.  bacher.   house,  manii.  wicV.    FraneU. 

36  C 216      7606      7630      75-61      7iV75  7650  7613      7473 

36  H 86      12-68      12  43       12*86       1278  1281  12  86       1246 

40 32       11-26      11-27       1163       11*47  10  69  1101       12*81 


C»H»CH  284    100-00    100-00    100*00    100*00    10000    10000    10000 

Laurent  and  Gerbardt. 
Crowder.   Gottlieb.  a.  h.  Heintz.  Pebal. 

C  ....  75-91  ....  76-29  ....  7541  ....  7500  ....  7557  to  76-88  ....  75-84 to  7616 
11  ....  13*01  ....  12-83  ....  12*68  ....  12  61  ....  1259  12*86  ....  12  83  1271 
O   ....     1108  ....     10*88  ....     1206  ....  11*79 

10000  ....  10000  ....  100-00 

The  fonnul®  0»H»0»**  (CheTi«ul),  C«H«80'  (Redtenbacher,  Ertlmann), 
C^sQWQJ  (Stenhouse),  C®H*0*  (Gerhardt)  hare  been  succeBsiyely  proposed  for 
stearic  acid.  Laurent  and  Gerhardt  gaye  the  formula  C**H'*0*,  according  to  which 
stearic  acid  would  be  isomeric  with  margaric  acid.  The  above  formula  first  proposed 
bj  Hard  wick  for  stearic  acid  separated  from  baasia^oil  (bassic  acid),  then  adopted 
by  Crowder  for  the  stearophamc  acid  of  Francis,  has  been  recognised  bj  Heintz  as 
the  true  formula  of  stearic  acid. 

Decompositions.  1.  When  90  grms.  of  stearic  acid  are  subjected  to 
dry  distillation,  the  greater  part  passes  over  unchanged,  but  a  8nialler 
portion  is  reRolved^  into  carbonic  acid,  water,  and  stcai-one ;  the  dis- 
tillate likewise  contains  acetic  acid,  butyric  acid,  a  fatty  acid  of  lower 
melting  point  than  stearic  acid,  also  hydrocarbons  of  the  foimula 
C"ll",  and  ketones  richer  in  oxygen  than  stearone, — these,  as  well  as  the 
hydrocarbons,  probably  resulting  from  further  decomposition  of  the 
stearone.  The  black-brown  residue  in  the  retort  still  contains  stearone, 
but  scarcely  any  fatty  acids  (Heintz). 

Chevreul  found  in  the  distillate  96  p.  c,  of  unaltered  stearic  acid, 
small  quantities  of  volatile  acid,  and  brown  empyreumatic  oil,  with 
traces  of  acetic  and  sebacic  acids;  carbonic  acid  and  hydrocarbons 
were  likewise  given  off  during  the  distillation.  According  to 
Redtenbacher,  no  sebacic  acid  is  produced,  the  fonnation  of  that  acid 
taking  place  only  when  oleic  acid  is  present ;  but,  in  addition  to  a 
fatty  acid  melting  at  60 — 61°  (regarded  by  Redtenbacher  as  margaric 
acid)  there  are  likewise  obtained  margarone  (see  under  Stearone)  and  an 
empyreumatic  oil.  If  the  fatty  acid  be  combined  with  lime,  the  lime- 
salt  exhausted  with  ether,  the  margarone  allowed  to  crystallise  out  as 
much  as  possible,  and  the  ether  evaporated,  the  empyreumatic  oil 
remains  behind.  This  oil,  when  purified  by  rectification,  contains  on 
the  average  83*96  p.  c.  C.  and  14-19  II.  It  must,  therefore,  bo  regarded 
as  a  hydrocarbon,  but  mixed  with  the  ketone  of  an  acid  of  lower 
atomic  weight  than  stearic  acid  (Heintz).  The  solid  distillate  was 
mixed  with  hydrate  of  lime  to  a  soap,  and  this  was  washed  with  ether, 
which  left  stearate  of  lime  together  with  a  small  quantity  of  the  lime- 
salt  of  a  more  fusible  acid.  The  ether,  when  distilled,  deposited 
stearone,  then  a  soft,  greasy  mixture,  and  ultimately  there  remained 
an  oil  which  solidified  a  little  above  0°.  Of  this  oil,  one  portion  (a) 
passes  off  in  distillation  between  273^  and  293°,  a  second  portion  {b) 
between  293°  and  309°,  and  the  residue  in  the  retort  is  solid  at  medium 
temperatures.  The  portion  a  deposits  a  few  laminse  at  0°,  b  a  con- 
siderable quantity ;  the  latter  contains  on  the  average  84-94  p.  c.  C, 
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14*20  H.,  and  0*86  0.,  and  is  therefore  a  mixture  of  hydrocarbons 
G^B.^^  and  ketones  (Heintz). 

2.  Stearic  acid  mixed  with  platiuam-black,  and  heated  to  100^  in 
oxygen  gaa^  forms  carbonic  acid,  and  at  200^  is  completely  converted 
into  carbonic  acid  and  water  (Reiset  and  Millon,  N,  Ann,  Chim,  Phys, 
8,  285  ;  Ann.  Pharm.  48, 199).  —  Heated  in  oxygen  to  180**,  it  burns 
with  a  dazzling  light  (Reiset  and  Millon).  It  burns  in  the  air  like  wax 
(Chevreul).    With  ozone  it  behaves  like  palmitic  add  (xvi,  357). 

8.  Heated  with  chromic  acidy  sulphuric  acid,  and  water,  it  yields 
chromic  oxide,  and  an  acid  melting  at  64 — 65"",  the  alcoholic  solu- 
tion of  which  first  deposits  unaltered  stearic  acid,  then  an  acid 
(Redtenbacher's  margaric  acid)  melting  between  59°  and  60'' 
(Redtenbacher).  —  4.  Permanganate  of  potash  converts  stearic  acid  into 
stearate  and  carbonate  of  potash  (Cloez  and  Guignet,  Compt,  rend. 
46,  1110). 

5.  Nitric  acid  forms  from  stearic  acid  small  portions  of  volatile  acids, 
which  mix  with  the  unaltered  stearic  acid,  and  lower  its  melting-point 
(Heintz).  When  stearic  acid  is  heated  with  2  or  3  pts.  nitric  acid, 
violent  action  takes  place  after  half-an-hour,  nitric  acid  and  pungent 
gases  being  given  off,  and  the  fused  acid  being  converted  into  a 
tenacious  frothy  mass,  then  becoming  clear  and  mobile,  and  finally 
solidifying  as  it  cools  to  a  tallowy  mass  which  melts  at  35''  to  45  . 
According  to  Bromeis,  this  mass  contains  margaric  acid,  CH**0 

melting-point  GO'S*;  7405  C,  12*58;   sUyer-salt  5d'48  C,  S'SO  H.,  28*22  Ag), 

and  if  crude  stearic  acid  has  been  used,  an  oil  formed  from  oleic 
acid,  and  coloured  blood-red  by  potash  (Bromeis,  Ann,  Pharm,  35, 
86).  After  several  davs'  treatment  with  nitric  acid,  the  stearic  acid 
disappears  completely,  Deing  converted  into  suberic  and  succinic  acids 
(Bromeis).  In  later  experiments  Bromeis  {Ann.  Phann,  37, 303) 
obtained  abo  azoleic  acid  (see  Oleic  acid,  p.  67).  Azelaic  acid  (p.  80) 
is  not  formed  from  stearic  acid. 

6.  Stearic  acid  fused  with  anhydrous  phospfioric  acid  forms  a 
yellow  mass  similar  to  that  obtained  in  like  manner  from  margaric 
acid  (p.  xvi,  357),  but  less  coloured.  This  body,  when  freed  from 
the  unaltered  stearic  acid,  melts  at  54 — 60',  and  contains,  on  the 
average,  80*4  p.  c.  C,  12-9  H.,  and  6*7  0  (C^H»*0«  -  81-2  p.  c.  C,  12*77  H. 
and  603  O),  and  is  converted  by  hot  nitric  add  into  a  brittle  waxy  mass 
containing  77-25  p.  c  C,  12-22  H.  and  10*53  0.  (Brdmann,  J.  pr.  Chem. 
25, 500). 

7.  Dry  chlorine  gas  at  100^  converts  stearic  into  chlorostearic  add 
(Hardwick).  —  8.  Bromine  heated  with  stearic  acid  and  water  in  a 
sealed  tube,  forms  a  dark  brown  liquid,  which  does  not  alter  percqptiUy 
at  100°,  bat  between  ISO""  and  140°  is  slowly  converted  into  a  yellow 
oily  mixture  of  bromo-  and  bibromo-stearic  adds,  mixed  with  unaltered 
stearic  acid.    Formation  of  bromo-stearic  add  :— 

0»H»O  +  Br»  -  0«H»BrO*  +  HBr. 

When  more  than  2  at.  lNX)mine  is  used  to  1  at.  stearic  add,  a 
large  quantity  of  bibromo-stearic  add  is  produced,  but  even  then  a  part 
of  the  stearic  acid  remains  unaltered.  If  the  heat  is  raised  above  140** 
the  mass  remains  brown,  or  charcoal  separates  from  it  (Oademanns, 
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J.  pr.  Chem.  89,193).  —  9.  Pentachloride  of  phosphorus  brought  in  con- 
tact with  stearic  acid  at  a  moderate  heat  forms  a  colourless  mass,  which 
soon  becomes  heated  to  150°,  turning  brown  and  black.  When  dis- 
tiUed  it  gives  off  hydrochloric  acid,  a  small  quantity  of  water,  a 
hydrocarbon,  stearic  add,  and  a  solid  product  less  soluble  in  alcohol 
than  stearic  acid  (Chiozza,  Gerhardt's  TraitCj  2,  851).  — 11.  Stearate 
of  potash,  in  contact  with  oxychloride  of  phosphorus^  becomes  slightly 
heated,  and  at  150°  swells  up  to  a  dark  jelly,  perhaps  forming 
chloride  of  stearyl,  inasmuch  as  the  product  treated  with  alcohol  yields 
stearate  of  ethyl  (Pebal).  —  12.  When  steaiic  acid  is  heated  with  an 
equal  weight  of  sulphur^  a  trace  of  hydrosulphuric  acid  is  given  off, 
and  the  same  products  are  formed  as  when  stearic  acid  is  heated  by 
itself  (Anderson,  Ann.  Pharm.  63,  373).  — 13.  The  acid  heated  with  oil 
of  vitriol  to  100°,  for  several  hours,  is  decomposed,  with  evolution  of 
sulphurous  acid,  and  carboniBCs  at  a  higher  temperature  (Chevreul). 

14.  Stearate  of  lime  subjected  to  dry  distillation,  gives  off  marsh-gas 
and  defiant  gas  (or  gases  having  the  same  composition  as  the  latter), 
and  yields  a  distillate  containing  a  large  quantity  of  stearone,  with 
small  quantities  of  other  ketones,  while  carbonate  of  lime  remains 
behind.    The  distillate  does  not  contain  any  fatty  acid  (Heintz).    See 

Stearoite. 

15.  Stearic  acid  distilled  with  excess  of  aniline^  yields  phenyl-stear- 

amide  (Pebal).  On  the  other  hand,  stearic  add  crystalliseB  unaltered  £rom  its 
alcoholic  solution  mixed  with  amline  (Pebal). 

16.  Stearic  acid  heated  with  methylic^  ethylic<f  and  the  homologous 
(dcoholSy  with  quercitSj  pinite,  and  other  carbohydrates^  with  glycerin^ 
orcin,  opianyl  (nieconin)  erythroglucin  and  cholesterin,  yields  ethereal  com- 
pounds formed  from  the  acid  and  the  other  body,  with  elimination  of 
water.  (For  detaUs  see  the  sereral  compounds ;  on  the  formation  of  glycerides, 
also  xvi,  858.)  When  heat^  for  thirty-six  hours  vrithpyrogallic  acid 
(xi,  398)  to  200°,  it  forms  a  crystalline  compound  (Kosing,  Compt. 
rend.  U,  1U9 ;  J.pr.  Chem.  71,  325). 

Combinations.    Stearic  acid  is  insoluble  in  water. 

It  dissolves  partially  and  without  coloration  in  10  parts  oil  of 
vitfHol  at  20°,  the  undissolved  portion,  if  left  at  rest,  being  converted 
into  needle-shaped  crystals ;  water  added  to  the  solution  throws  down 
the  stearic  add  in  white  flocks.  On  heating  the  liquid,  two  yellowish 
layers  are  formed,  the  upper  containing  the  larger  proportion  of  stearic 
acid,  and  solidifying  to  a  soft  mass  at  44°,  while  the  lower,  when  cooled 
to  12°,  slowly  deposits  the  stearic  acid  in  spherules  composed  of 
needles ;  water  also  precipitates  but  a  small  portion  of  the  stearic  add 
from  it  (Chevreul). 

Stearates.  Stearic  acid  dissolves  in  a  cold  aqueous  solution  of  alka- 
line carbonate,  probably  from  formation  of  bicarbonate,  and  does  not 
expel  the  carbonic  and  form  a  mono-acid  salt  till  heated  to  about  100°. 
On  the  other  hand,  the  stearates  are  decomposed  by  most  other  acids, 
the  separated  stearic  acid  rising  to  the  surface  as  an  oil  when  the  liquid 
is  warm.  The  stearates  have  the  consistence  of  hard  soaps  and 
plasters,  and  are  mostly  insoluble  in  water. 

Stearate  of  Ammonia.    Stearic  acid,  either  in  the  fused  or  the  solid 
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state,  al sorbs  aminouia  gas  without  elimlDatiou  of  Wiit43r,  tbe  quantity 
absorbed  amounting,  after  a  month,  when  the  absorption  ceases,  to 
6'68  parts  ammonia  for  every  100  parts  of  acid  (i  at  NH»=  5*9  parte). 
The  compound  is  solid,  white,  inodorous,  has  an  alkaline  taste,  may  be 
sublimed  in  a  vacuum,  and  then  gives  off  ammonia,  but  takes  it  up 
again  on  cooling.  When  heated  in  a  vessel  containing  air,  it  gives  off 
ammonia  and  water,  and  yields  a  sublimate  of  acid  salt,  mixed  with 
empyreumatic  oil.  The  neutral  salt,  when  protected  from  the  air,  dis- 
solves in  hot  water,  especially  in  ammoniacal  water,  and  the  solution 
on  cooling  deposits  the  acid  salt  in  nacreous  laminae  (Chevi*eul).  The 
solution  of  stearic  acid  in  hot  dilute  aqueous  ammonia  deposits  small 
needles  on  cooling.  When  heated  for  some  time,  it  becomes  turbid, 
and  is  then  not  clarified  by  further  addition  of  ammonia.  The  needles 
dissolve  in  alcohol  and  in  ether  (Crowder). 

Stearate  of  Potash.  A.  Mono-acid,  —  Separates  on  cooling  from  a 
solution  of  1  part  stearic  acid  and  1  part  hydrate  of  potash  in  10  parts 
water,  in  white  opaque  granules,  and  may  be  puiified  by  pressure, 
solution  in  18  parts  alcohol  of  sp.  gr.  0-821,  and  washing  the  needles 
which  then  separate,  with  cold  alcohol  (Chevreul).  —  Obtained  also  from 
carbonate  of  potash  and  stearic  acid  in  the  same  manner  as  myristate  of  potash 
(xTi,  212)  (Crowder) — Shining,  delicate  needles,  scales,  and  laminae, 
which,  when  aggregated,  form  a  hard  soap ;  has  a  faint  alkaline  taste 
(Chevreul). 

In  air  saturated  with  moisture  it  takes  up  -J^th  of  its  weight  of 
water.  One  part  of  the  salt  forms,  with  10  parts  of  cold  water,  an 
opaque  gum,  which  melts  at  99°  and  solidifies  to  a  pearly  gum  on 
cooling.  One  part  of  the  salt  dissolves  completely  in  25  parts  of  boiling 
water,  forming  a  liquid  which  is  still  limpid  at  92°,  and  solidifies  to  a 
pearly  mass  on  cooUng. 

The  solution  of  1  part  of  the  salt  in  100  parts  of  hot  water  deposits 
on  cooling  a  mixture  of  mono-  and  bi-stearate  of  potash,  while  one- 
fourth  of  the  entire  quantity  of  potash  remains  dissolved.  When  the 
j^olution  of  the  salt  in  alcohol,  or  in  20  parts  of  boifing  water,  is  mixed 
with  1,000  parts  of  boiling  water,  or  5,000  parts  of  cold  water,  it 
deposits  all  the  stearic  acid  as  bi-acid  salt,  whilst  half  the  potash 
remains  dissolved  in  the  water.  In  like  manner  the  mono-acid  salt, 
when  drenched  with  5,000  parts  of  cold  water,  gives  up  half  its  potash 
and  is  converted  into  a  bi-acid  salt  without  forming  a  gum.  In  these 
cases  the  alkaline  water  contains  a  trace  of  stearic  acid  in  solution 
(Chevreul).  It  dissolves  at  10°  in  231  parts  alcohol  of  sp.  gr.  0*794, 
in  10  parts  at  66°,  the  latter  solution  becoming  turbid  at  55°,  and 
solidifying  at  38°.  It  dissolves  in  6*7  parts  of  boSng  alcohol  of  sp.  gr. 
0-794,  fonning  a  liquid  which  gelatinises  on  cooling.  It  dissolves  in 
ether-alcohol,  and  crystallises  therefrom  (Crowder,  Hardwick).  Boiling 
ether  withdraws  from  the  mono-acid  salt  a  certain  quantity  of  stearic 
acid,  leaving  a  compound  richer  in  potash  (Chevreul). 

Chevrenl. 
mean, 

C^B.^0* 2750    85-35 

KG    47-2     14-66     1519 


CMH»KO*      322-2     lOO'OO 

B.     Bi-acidn     ChcTreul's  mati^re  tutcrie.    Formation,  supra;    Prepuratiou 
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(xvi,  356.)  Delicate,  white,  pearly  laminae,  tasteless,  softening  at  100''. 
The  solution  in  absolute  alcohol  reddens  litmus  on  the  addition  of  a 
little  water,  while  a  larger  quantity  of  water  restores  the  blue  colour 
by  precipitating  the  bi-acid  salt.  —  Cold  water  dissolves  in  a  month  a 
very  snuJl  quantity  of  potash,  and  a  trace  of  stearic  acid.  The  salt 
dissolves  at  245^  in  318  parts  alcohol  [of  sp.  gr.  0*834,  in  278  parts  of 
alcohol  of  sp.  gi\  0*794,  and  in  3*7  parts  at  the  boiling  heat.  The 
solution  crystallises  on  cooling,  and  is  precipitated  by  water,  with 
separation  of  tri-acid  salt.  It  dissolves  partially  in  boiling  ether,  the 
solution  on  cooling  depositing  the  mono-acid  salt,  while  stearic  acid 
remains  dissolved  (Chevreul). 

CheTTeul. 

C^BPOJ  6590    92-22 

KO    47-2    7-78    8-67 

C^^»KOS0»H^*    ....    606-2     10000 

C.  Triacid  and  Quadracidf  Ristearate  of  potash  forms  with  1,000 
parts  of  boiling  water  a  solution  of  mono-acid  salt,  rendered  turbid  and 
gummy  by  suspended  triacid  salt : 

2(0WH»KO',0»H»O<)  =  0»H»KO*,2C»H»0*  +  C«H»KO^ 

This  solution  becomes  clearer  and  more  fluid  at  75°,  deposits  a  few 
flocks  on  cooling  to  67°,  and  from  59°  to  26°  pearly  laminae  of  the 
bi-acid  salt  resulting  from  decomposition  of  the  mono-acid  salt  formed 
at  the  higher  temperature,  and  mixing  with  the  tor-acid  salt.  This 
mixed  precipitate  contains  6-18  parts  potash  to  100  parts  stearic  acid 
(5  at.  stearic  acid,  2  at.  potash  =  6' 73  parts) ;  it  melts  below  100°,  and 
solidifies  to  a  ti*anslucent  wax  at  75°  to  71°.  Its  solution  in  hot 
alcohol  deposits  bi-acid  salt  on  cooling;  on  the  other  hand,  when 
boiled  with  1,000  parts  of  water,  it  gives  up  more  potash,  and  is  con- 
verted into  quadrostearate  of  potash  containing  4*47  parts  potash  to 
100  parts  acid  (calc.  8-9  parts  KO),  melting  to  an  oil  when  warmed,  and 
solidifying  on  cooling  to  a  white  mass,  which  swells  up  in  water 
(Chevreul). 

Stearate  of  Soda.  Stearic  add  agitated  and  warmed  with  disodic  phosphate, 
forms  an  emulsion  which  clarifies  on  cooling  from  formation  of  stearate  of  soda 
(Marcet,  N.  Arch.  PA.  nat.  1,  192  ;  Kopp's  JahreA.  1858,  p.  396). 

A.  Mono'acid,  20  parts  stearic  acid  are  heated  with  13  parts 
soda  and  300  water ;  and  the  granular  mass  which  forms  on  cooling  is 
pressed,  dried  in  the  sun,  and  crystallised  from  25  parts  of  boiling 
alcohol  (Chevreul).  Obtained  like  myristate  of  soda  (xvi,  212).  —  Shining 
laminae  or  translucent  very  hard  soap  (Chevreul).  Crystalline  network 
formed  of  long  prisms  having  a  strong  pearly  lustre  (Francis).  Melts 
above  100° ;  tasteless  at  first,  afterwards  tastes  alkaline  (Chevreul). 

From  air  saturated  with  moisture  it  absorbs  at  6°,  in  12  days,  7*5  p.  c. 
water,  afterwards  not  any  perceptible  quantity.  Wlien  covered  with 
600  parts  of  cold  water,  it  becomes  more  opaque  in  14  days  by  taking 
up  water,  and  gives  up  to  tlie  water  a  trace  of  potash.  With  10  parts 
water  at  90°,  it  forms  a  thick,  nearly  transparent  solution,  which  soli- 
difies to  a  white  mass  at  62*^ ;  and  this,  when  heated  with  40  parts 
more  water,  forms  a  solution  which  is  still  filtrable  below  100°  ;  and 
when  mixed  with  2,000  parts  more  water,  deposits  the  biacid  salt  on 
cooling,  while  half  the  soda  and  a  trace  of  stearic  acid  remain  in  solu- 
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tion.  It  dissolves  at  lO""  in  499  parts  alcohol  of  sp.  gr.  0*821,  and  in 
20  parts  at  the  boiling  heat ;  the  latter  solution  becomes  turbid  at  70^, 
and  solidifies  on  codling  to  a  transparent  jelly,  which  afterwards  be- 
comes opaque  and  contracts,  from  formation  of  numerous  shining 
ciystals.  Boiling  ether  withdraws  from  the  salt  a  small  quantity  of 
stearic  acid,  together  with  a  trace  of  soda,  and  yields  a  slight  deposit 
on  cooling  (Chevreul). 

Cheyreul.      Bedten-        Crowder.      Heintz. 
mean.         bacher.  tnean,  mean, 

36  0    216  ....  70-58                                6850 

85  H   35  ....  11-43                                 11*24 

3  O 24  ....  7-86                                  9-78 

NaO    31  ....  1013  ....    10-98    ....     10*48    ....    1016     ....     1008 


0"H»NaCM    ....    306    ....     10000  100*00 

B.  Biacid,  —  The  soap  prepared  from  6  parts  hogVlard  and  3  parts  soda 
swells  up  -when  heated  with  a  large  quantity  of  water,  and  on  cooling  deposits  bi- 

stearate  of  soda  as  a  translucent  jelly.  —  Tne  solution  of  the  monostearate  in 
2,000  parts  of  boiling  water  is  left  to  cool,  and  the  precipitate  is  col- 
lected, washed  with  cold  water,  dried,  and  crystallised  from  boiling 
alcohol.  It  dries  on  the  filter  to  a  somewhat  pearly,  white,  translucent, 
tasteless  film,  more  fusible  than  the  monostearate.  It  is  insoluble  in 
water,  easily  soluble  in  hot  alcohol ;  the  solution  reddens  litmus,  but 
on  addinff  water,  which  precipitates  the  salt,  the  colour  is  restored 
(Chevretu). 

Cheyreul. 

C7«H7i07 659    94-75 

NaO    31     5-26     5  67 

0»H»NaO*,0»H»0*     ....    690    10000 

Stearate  of  Baryta.  —  1.  Stearic  acid  is  digested  for  two  hours  in  a 
closed  vessel  with  an  excess  of  boiling  filtered  baryta- water ;  and  the  pre- 
cipitated soap  is  freed  from  excess  of  baryta  by  decanting  the  liquid  and 
boiling  with  water,  then  by  boiling  with  alcohol,  from  any  stearic  acid 
that  may  have  remained  uncombined  (Chevreul).  —  2.  Stearate  of  soda 
is  precipitated  with  acetate  of  baryta,  and  the  precipitate  is  washed  suc- 
cessively with  alcohol,  water,  dilute  acetic  acid,  and  hot  alcohol 
(Heintz).  Prepared  by  1,  it  is  a  white  fusible  tasteless  powder ;  by  2, 
a  micro-crystalline  pearly  precipitate,  not  fusible  without  decomposi- 
tion. Insoluble  m  boiling  water  and  in  boiling  alcohol  (Chevreul),  and 
in  ether  (Crowder). 

Hardwick.        Crowder.  Heintz. 

86  0   2160  ....  61-46  ....  6103  ....  6168  ....  6102 

35  H  36-0  ....  9*96  ....  990  ....  10*31  ....  9*90 

8  O   240  ....  6-83  ....  698  ....  627  ....  7*62 

BaO  76*5  ....  21*76  ....  2214  ....  21*74  ....  21*66 

0»H»BaO*    351-5     ....     10000     ....     10000     ....     10000     ....     10000 

Qieyreul  found  22*44  p.  c btfryta,  afterwards  2231. 

Stearate  of  StrorUia.  —  Prepared  like  the  baryta-salt  (1).  White 
fusible  tastless  powder.  Insoluble  in  water,  slightly  soluble  in  boiling 
alcohol  (Chevreul). 


STfiARtC  ACID.  Ill 

Ohervetil. 

0»H«K)» 276        841    . 

SpO 62        16-9    16-34 

0»H»SrO     327       100-0 

Stearate  of  Lime.  -—Obtained  by  precipitating  chloride  of  calcium 
with  a  boilinfi[  solution  of  stearate  of  potash,  and  washing  the  precipi- 
tate with  boiung  water.    White  fusible,  tasteless  powder. 

CheTieul. 


0»H»0»  ^    276    90-76 

CaO 28    9-24    996 

C*H«»CaCH     ....    308    10000 

Stearate  of  Magnesia. — Prepared  Uke  the  myristate  (xvi,  213). 
After  recrystallisation  from  alcohol  it  forms  dazzling  white  flocks  made 
up  of  microscopic  laminsd,  which  dry  up  to  a  light  fusible  powder 
(Heintz). 


86  C 216 

35  H.M« 36 

3  O ^ 24 

MgO 20 


Heints. 

73-20    .... 

....       73-00 

11-87     .... 

....       11-99 

814    .... 

8-46 

6-79    .... 

6-65 

0"»H»l£gO*    ....    296 100-00    100-00 

Stearate  of  Lead.  —  Stearic  acid  heated  with  9  parts  lead-oxide  loses 
3*4  p.  c.  water  (Chevreul).    1  at.  =  3*17  p.  c. 

A.  Biplumhic*  Stearic  acid  is  boiled  in  a  close  vessel  with  terplumbic 
acetate,  and  the  resulting  white,  transparent^  friable  soap,  which  is 
liquid  at  100"*,  is  boiled  first  with  water,  then  with  alcohol 
(Cherreul). 

Chevreul. 

CP«H»0».... 275    6511 

2PbO 224     44-89     4558     460 

I       ■-■■      M  1   ■!    I.     Tl  Jill  ■■■»■->  -         r     -  ^    ■  IM  I    ^^m  -  —  -       ■ 

0»H»PbO<,PbO       499    lOOOO 

B.  Monoplumhic. — Obtained  by  precipitating  nitrate  of  lead  with 
a  boiling  solution  of  monopotassic  -stearate  (Chevreul).    Heintz  proceeds 

as  in  the  preparation  of  the  myristate  (xri,  313).  Bedtenbacher  precipitates  neutral 
Isad-aoetate  mixed  with  aoetio  acid,  with  an  alcoholic  solution  of  the  soda-salt. 
—  Fine,  amorphous,  white  powder,  melting  at  about  125°  to  a  colour- 
less liquid,  which  solidifies  to  an  opaque,  amorphous  mass  (Heintz). 
Insoluble  in  ether  (Gnsserow). 


85  fi  •••••« • 

4  0  

2160    

360    .... 

320    .... 
103-8    .... 

...  65-87 
906 
8-28 

....      26-80 

Bedtenbacher. 

66-16    

8'9d    

8-46    

Heintz. 
mean. 

66-61 
9-08 
8-41 

Pb    

26-95 

C»H»PbO<  .... 

386-8    .... 

....    10000 

10000    

100-00 

Cheyreol  found  29*47  p.  c  lead  oxide  (calc.  28'94  p.  c.  PbO). 


112  PRIMARY  NUCLEUS  C«H2». 

Stearate  of  Copper.  —  Light-blue  bulky  amorphous  powder.  Melts 
when  heated  to  a  green  liquid,  easily  decomposing  at  the  same  time 
(Heintz). 

Heintz. 


86  0   

35  H  

216  .... 

....    DO  v™   .... 

....   11'12  .... 
....    7'o3  M.. 
•••.   1^'oL  .... 

....   68-46 
....   11-20 

3  O  

24  .... 

7-79 

CuO   

40  .... 

....   12-56 

0*H»CuO*   ... 

316  .... 

....  10000  .... 

....  10000 

Mercuroua  Stearate,  —  Obtained  by  heating  mercurous  oxide  with 
stearic  acid.  From  mercurous  nitrate  stearate  of  potash  throws  down 
a  white  precipitate,  which  turns  grey  when  dry,  and  contains  42*52 
p.  c.  mercurous  oxide  (1  at.  =  4306  p.  c.  Hg*0).  Melts  when  heated 
and  then  decomposes.  Insoluble  in  water;  insoluble  also  in  cold 
alcohol,  sparingly  soluble  in  boiling  alcohol,  easily  in  ether  whether 
cold  or  at  the  boiling  heat  (Harff). 

Mercuric  Stearate.  —  Obtained  by  heating  mercuric  oxide  with 
stearic  acid  to  100**,  with  agitation,  or  by  mixing  mercuric  nitrate  with 
stearate  of  potash,  in  which  case  it  is  precipitated  in  flocks.  White, 
softening  between  the  teeth.  Contains  29*10  p.  c.  mercuric  oxide  (1  at. 
=  28*2  p.  c.  HgO).  Insoluble  in  water,  sparingly  soluble  in  boiling 
alcohol,  soluble  in  ether  whether  cold  or  boiling  (Ilarff). 

Stearate  of  Silver.  —  Obtained  by  adding  a  solution  of  20  grms.  of 
the  soda-salt  in  5  or  6  oz.  of  strong  alcohol  t^)  a  solution  of  12  to  18 
grms.  silver-nitrate  in  an  equal  quantity  of  alcohol-  (Crowder).  Amor- 
phous, white  precipitate,  very  loose  and  strongly  electric  when  dry. 
Assumes  a  purple  colour  when  exposed  to  light  in  the  moist  state ;  not 
altered  by  light  when  dry.  Insoluble  in  water,  alcohol  and  ether, 
easily  soluble  in  aqueous  ammonia. 

Bedten-        Hard- 

bacher.        wick.        Francis.     Crowder.    Heintz. 

36  C 216....  65-24....  54  30....  54  82....  5372....  65-53....  54-90 

35  H    35  ....  8*95  ....  9 01  ....  9 08  ....  8  83  ....  915  ....  903 

4  0 32  ....  819  ....  8 08  ....  849  ....  860  ....  776  ....  846 

Ag  108  ....  27-62  ....  28-61  ....  2761  ....  28  85  ....  27-66  ....  2762 

C«n»AgO«     391  ....  10000  ....  100-00  ....  10000  ....  10000  ....  10000  ....  lOO-CO 

Contains  2864  p. c.  silver  (Laurent  and  Gerhardt) ;  27- 54  p. c.  (Pebal). 

Steai'ic  acid  dissolves  in  liquid  carbonic  acid  (Gore,  C/ie7n.  Soc.  Qm. 
J.,  15,  163). 

Stearic  acid  dissolves  in  40  parts  of  cold  alcohol  of  sp.  gr.  0'704, 
and  in  any  quantity  of  boiling  alcohol  of  the  same  strength  (Chevi'eul, 
Braconnot).  The  hot  solution  of  1  part  steai'ic  acid  in  1  part  alcohol  of 
sp.  gr.  0*794,  becomes  turbid  at  50°,  depositing  nacreous  scales,  and 
solidifies  at  45°  (Chevreul). 

It  dissolves  in  8*3  parts  cold  ether,  and  in  all  proportions  of  hot  ether 
(Braconnot);  in  3^  parts  bisulphide  of  carbon,  and  in  4'55  parts  of  benzene 
of  sp.  gr.  0-887,  at  23°  (A.  Vogel,  DitigL  pol  /.,  164,  221). 

Stearic  Acid  with  Laurie,  Myristic,  Palmitic  and  Margaric  Acids.  — 
Mixtures  of  thsse  acids,  as  showa  by  Gottlieb  for  mixt-ires  of  stearic  and 


STEARIC  ACID. 
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C'hevreurs  margaric  acid  (comp.  Ann.  Fharm.57y  37),  exhibit  the  rela- 
tions indicated  at  page  214,  vol.  xvi.,  and  the  melting  points  given  in 
the  following  tables  : — 

ACCOBDING  TO  HeDTTZ. 

1.  Steai^ic  and  Laurie  Acids  (xv,  43). 
A  mixture  of : — 


Stearic 
acid. 

Tiauric 
acid. 

Melts 
at 

Mode  of  Solidifying. 

10 

90 

41 -S^ 

Non-  crystalline. 

20 

80 

38-5 

Non-crystalline,  warty. 

30 

70 

43-4 

Small  shining  crystalline  facets  on  the  surface. 

40 

60 

50-8 

Wartv,  non-crygtalline. 

50 

60 

55-8 

Scarcely  crystalline,  slightly  granular. 

60 

40 

59  0 

More  distinctly    granular;    commencement  of 
scaly  crystallisation. 

70 

30 

62-0 

Somewhat  more  distinctly  granulo-scaly. 

80 

20 

64-7 

Distinctly  scaly-crystaUine. 

90 

10 

67  0 

The  same. 

2.  Stearic  and  Myristic  Acids,  (xvi.  209). 
A  mixture  of : — 


Stearic 
arid. 

Myristic 
acid. 

Melts 
at 

Mode  of  Solidifying. 

10 

90 

51  •7' 

Non-crystalline,  opaque. 
Indistinctly  crystiuline. 
Lammo-cryBtalline. 

20 

80 

47-8 

30 

70 

48-2 

40 

60 

50-4 

Beautifully  broad-laminar. 

50 

50 

54-5 

Non-crystaUine,  opaque. 

60 

40 

59-8 

Neither  needles  nor  lamine  ;  commenoement  of 
scaly  crystallisation. 

70 

80 

62-8 

More  distinctly  scaly. 

80 

20 

65-0 

Still  more  distinctly  scaly. 

90 

10 

67  1 

Scbly  crystalline. 

3.  Stearic  and  Palmitic  Adda  (xvi.  350.) 
A  mixture  of : — 


Stearic 
acid. 

Palmitic 
acid. 

Melts 
at 

Solidiaes 
at 

62  ^^ 

Mode  of  Solidifying. 

90 

10 

67  ^^ 

Scaly-crystaUine. 

80 

20 

65-3 

60-3 

Finely  aciculo-crystalline. 

70 

30 

62-9 

59-3 

The  same. 

60 

40 

60-3 

56-5 

Kough,  non-crystalline. 

50 

50 

56-6 

55  0 

Broadj  lamino-crystaliine. 

40 

60 

56-3 

54*5 

The  same. 

35 

65 

55-6 

54-3 

Non-crystalline,  wary,  shining. 

82-5 

67-5 

55*2 

64-0 

The  same. 

30 

70 

55-1 

54  0 

Non-ciystalline,  wavy,  dull. 

20 

80 

57-5 

53  8 

Scarcely  acicular. 

10 

90 

60  1 

54-5 

Beautifully  acicular. 
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4.  Stearic^  Palmitic,  and  MyriBtic  acids. 

The  melting  point  of  a  mixture  of  32*5  p.c.  palmitic  acid  with  67"5 
p.c.  myristic  acid,  which  is  situated  at  46"2'*,  sinks  lower  when  to  20  parts 
of  this  mixture  there  are  added  from  1  to  7  parts  of  stearic  acid.  The 
melting  points  of  the  several  mixtures  are  as  follows : — 

With.  1  part  stearic  acid  the  melting  point  ifl  45'2'* 

2  „  „  44-6 

8  „  „  440 

4  ,.  „  43-8 

6  „  „  44-6 

6  „  „  45-4 

7  „  „  460 

8  „  ,.  46-6 


These  mixtures  solidify  to  non-crystalline  masses  (Heintz). 

5.  Stearic  and  Margaric  acids  [(xvi,  472).  Mixtures  of  these  two 
acids  melt  more  easily  than  stearic  acid,  but  only  a  few  of  them  less 
easily  than  marg^aric  acid.  They  solidify  almost  in  the  same  manner 
as  unmixed  fatty  acids,  differing,  therefore,  in  this  respect  from  mix- 
tures of  stearic  with  palmitic  acid  (Ileintz). 

A  mixture  of : — 


Stearic 
acid. 

Margario 
acid. 

MelU 
at 

Mode  of  Solidifying. 

10 

90 

59-5° 

Scaly  crystalline. 

20 

80 

69-8 

The  same,  but  less  distinctly. 

80 

70 

60-8 

Like  the  last. 

40 

60 

61-2 

The  same. 

60 

50 

62  0 

The  same,  but  less  pearly. 

60 

40 

63  1 

The  same. 

70 

30 

64-7 

The  same. 

80 

20 

66-2 

The  same. 

90 

10 

67-6 

Scaly  crystalline. 

Conjugated  Compounds  of  the  Primary  Nucleus  C*H". 

Stearate  of  Methyl. 

c»n»o*  =  C»H»0,C«H»0». 

Lassaigne.    Ann,  Pharm.  23,  169. 

Hanhart.     Compt,  rend.  47,  230 ;  /.  pr.  Chem.  77,  5. 

Methylic    Stearate,      Mefhifhtiearic    ether.      Stearinsdure-MethyWher.      Talg- 
holzdther.     Stearinformetter. 

1.  Obtained  by  heating  1  part  of  wood-spirit  with  1  part  oil  of 
vitriol  and  ^  part  stearic  acid.  —  2.  By  heating  stearic  acid  with  wood- 
spirit  to  200°,  in  a  sealed  tube  for  a  day.  Purified  like  the  glycerides 
(xvi,  358),  —  Melts  at  38^     Neutral  (Hanhart). 
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Stearate  of  Ethyl. 

C^WOQi  _  C4HK),C»H»0». 

Lassaigne.     J.  Chim.  med.  13,  369  ;  Ann.  Pharm,  23,  168. 

^edtekbAcheb.    Ann,  Pharm,  35,  51. 

Stenhouse.     Ann.  Pharm.  36,  58. 

Francis.    Ann.  Pharm.  42,  261. 

Crowdeb.     Phil.  Mag.  [4],  21 ;  J.  pr.  Chem.  57,  292. 

Heintz.    Seememoii«cited,xvi.,  343. 

Duffy.     Chem.  Soc.  Qti,  J.,  5,  197  ;  Ann.  Pharm.  88,  291. 

Pebal.     Ann.  Pharm.  91,  153. 

Bebthelot.     See  memoirs  cited,  xvi.,  850. 

Hanhart.     Compt.  rend.  47,  230 ;  Chem.  Centr.  1858,  676 ;  J.pr.  Chem. 

77,5. 
Bebthelot  and  Fleurien.     N.  Ann.  Chim.  Phya,  67,  79  ;  Compt  rend, 

51,  1020 ;  Ann.  Pharm.  Suppl.  1,  271 ;  Chem.  Centr.  1861,  230. 

Ethylie  Stearate.    Etk^fUttearie  ether.     Talg(Uher.     Stearmeamree  Aethyloxyd. 
Stearin-eauretrineeter,     Stearophansaure-dther. 

Formation.  1.  By  heating  stearic  acid  with  alcohol  to  200*",  small 
quantities  are  produced  also  heating  the  materials  together  to  100°  for 
102  hours  (Berthelot) ;  or  by  boiling  stearic  acid  with  alcohol  (Lassaigne). 
— 2.  By  passing  hydrochloric  acid  gas  into  an  alcoholic  solution  of  stearic 
acid  (Redtenbacher) ;  by  heating  alcoholic  stearic  acid  with  acetic  acid 
to  100°,  the  whole  of  the  stearic  acid  then  entering  into  combination  in 
102  hours  (Berthelot).  —  By  the  action  of  alcohol  on  the  product  formed 
by  heating  stearic  acid  with  pentachloride  of  phosphorus  (Pebal).  — 
4.  By  boiling  tristearin  with  a  solution  of  sodium  in  absolute  alcohol 
(Duffy),  or  by  heating  tristearin  with  small  quantities  of  alcoholic  potash 
(Bonis,  Compt.  rend.,  45,  35). 

Preparation.  Hydrochloric  acid  gas  is  passed  into  alcoholic  stearic 
acid ;  the  mass  which  solidifies  on  cooling  is  dissolved  in  boiling  alcohol ; 
the  solution  poured  into  a  boiling  dilute  aqueous  solution  of  carbonate 
of  soda ;  and  the  stearic  ether  which  separates  on  cooling  is  purified  by 
repeated  solution  in  boiling  alcohol,  and  precipitation  with  a  small 

quantity  of  water  (Ileintz).  The  ether  produced  by  heating  stearic  acid  with 
alcohol  to  200**  in  a  sealed  tube  for  several  days,  may  be  purified  like  palmitin  (xyi., 
337)  (Hanhart). 

Properties.    Crystalline  mass,  semi-transparent,  and  resembling  white 

wax.  Melts  at  33-7°  (Duffy,  Heintz) ;  at  27"  (LsMaigne)  ;  SO**— 31»  (Redten- 
bacher) ;  31"  (Hanhart) ;  32*  (Francin)  ;  32-9«  (Pebal)  ;  333  (Crowder).    Solidifies 

to  a  translucent  mass  (Duffy) ;  to  a  crystalline  mass,  soft  at  first,  after- 
wards becoming  hard  and  brittle  (Ileintz).  Volatilises  a  little  at  the 
heat  of  the  water-bath  (Crowder) ;  boils  at  224°  with  partial  decompo- 
sition, leaving  a  residue  of  charcoal  (Duffy).  Tasteless ;  melts  on  the 
tongue,  producing  a  sensation  of  cold  (Crowder)  ;  has  a  buttery  taste 
(Francis).     Inodorous  in  the  cold ;  smells  faintly  when  heated  (Francis). 
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Bedtenbacher.       Stenhouse. 


40  C 

40  H 

240     .. 

40    .. 

76-92 

12-82 

10-26 

7613 

12-85 

11-02 

76-30 

12-92 

4  0 

32     .. 

10-78 

C*H»O,0»H»O» 

Francis. 
76-20 

312    .. 

Crowder. 

76-90    

13-23    

9-87    

10000 

Diiflfy. 

..      76-58    ... 

12-60    .. 

..      10-97    ... 

100-00 

Pebal. 

.....           X^'tfl.        .. 

10-30     ... 

10000 

Heintz. 
76-69 

12-77 

12-84 

1103 

10-57 

100-00      

10000    

..     10000    ... 

I....       jAJKJ  Uv       .. 

10000 

Decompositions,  1.  For  the  decomposition  by  heat,  see  abore.-— 2.  By 
water  at  100°  it  is  partially  resolved  in  102  hours  into  alcohol  and 
stearic  acid,  more  abundantly  by  a  mixture  of  1  vol.  acetic  acid  and  2 
to  3  water,  the  latter  reaction  taking  place  without  any  formation  of 
acetic  ether  (Berthelot). — 3.  Fuming  hydrochloric  acid  at  100°;  con- 
verts it  in  106  hoiu-s  into  chloride  of  ethyl  and  stearic  acid  (Berthelot). 

—  4.  Decomposed  by  alcohoUc,  but  not  by  aqueous  potash  (Duffy).  — 
6.  Anhydrous  baryta  heated  with  the  ether  to  200°  in  a  sealed  tube, 
decomposes  it  completely,  and  the  product  heated  with  water  yields 
alcoholate  and  stearate  of  baryta : 

C«H«0<  +  2BaO  =  0»H»BaO<  +  0*H»BaO». 

These  are  the  only  products  ;  no  ethylic  ether  is  formed  (Berthelot  and  Fleurien). 

—  6.  Heated  to  100°  with  glycerin^  it  does  not  yield  steaiin,  not  even  in 
presence  of  hydrochloric  acid  (Berthelot). 

Stearate  of  ethyl  dissolves  very  easily  in  alcohol  and  in  ether ^  and 
crystallises  from  alcohol,  but  not  from  ether  (Duffy). 


Bistearate  of  Ethylene. 

WuBTZ,     N,  Ann.  Chim.  JPhys.  55,  436. 

Sihylenic  or  GlycoUe  Bistearate.     Glycol  dist^arique.    JHstearinglycolester. 

Obtained  by  the  action  of  bromide  of  ethylene  (viii,  366)  on  stearate 
of  silver.  The  product  is  exhausted  with  ether,  the  ethereal  solntion 
treated  with  potash-hydrate,  and  the  filtrate  left  to  evaporate. 

Light,  shining  laminse,  melting  at  76°,  and  resembling  tristearin. 


76  C 

...    456 
74 
64 

....      76-76    .... 

Wurtz. 
76-25 

74  H    

12-69 

8  O     

11-06 

C*H*0«,2C»HM03  

•••        0«74       •••• 

....     10000     .... 

....     10000 
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Monostearin. 

« 

Berthelot.     Chinu  organ.  2,  65  ;  Ann.  Chim.  Pht/s,  41,  221. 

A  mixture  of  equal  parts  of  stearic  acid  and  glycerin  is  heated  to 
200°  in  a  sealed  tube  for  36  hours,  then  left  to  cool.  On  opening  the 
tube  there  is  found  floating  on  the  excess  of  glycerin,  a  solid  layer,  con- 
taining monostearin  and  unoombined  stearic  acid.  This  layer  is  melted, 
mixed  with  a  small  quantity  of  ether,  then  with  slaked  lime,  and  heated 
to  130°  for  a  quarter  of  an  hour,  whereby  the  stearic  acid  is  niude  to 
unite  with  lime.     The  monostearin  is  obtained  by  exhaustion  with  ether 

and  spontaneous  evaporation.  A  mixture  of  stearic  acid  and  gljcerin  enclosed 
in  a  sealed  tube  and  left  to  itself  for  three  months  at  ordinary  temperatures,  likewise 
yields  yerj  small  quantities  of  glycerin. 

Properties.  Very  small  white  needles,  aggi'Cgated  in  roundish 
grains,  melting  at  61°,  and  soUdifjing  at  60°  to  a  hard,  friable,  waxy 
mass.  Neutral  in  alcoholic  solution.  Volatilises  without  decomposi- 
tion in  a  vacuum. 


42  C 252 

42  H 42 

8  O 64 


70-4    .... 

Berthelot. 
mean, 
70-4 

11-7    .... 

12-3 

17-9    .... 

17-3 

C«H70»,C»H»0»    358    1000    1000 

Decompositions.  Monostearin  decomposes  when  heated  in  a  tube, 
with  formation  of  acrolehi.  —  When  it  is  heated  on  platinum-foil,  a 
portion  evaporates,  while  the  rest  turns  yellow,  and  burns  with  a  white, 
very  Imninous  flame.  Heated  with  fuming  hydrochloric  acid  to  100° 
in  a  sealed  tube  for  110  hours,  it  is  almost  wholly  resolved  into  glycerin 

and  stearic  acid.     A  trace  of  a  neutral  chlorinated  liquid  is  formed  at  the  same 

time — Monostearin  is  decomposed  by  heating  for  some  hours  to  100°, 
with  moist  protoxide  of  lead,  yielding  nearly  25  p.c.  glycerin  (calc.  25*56 
p.c,  C«H80«) —  It  is  not  decomposed  by  heating  to  100°  for  26  hours 
with  alcohoh'c  acetic  acid. 

Very  slightly  soluble  in  cold  ether^ 


Distearin. 

Berthelot.     Chim.  organ.  2,  67 ;  N.Ann.  Chim.  Phys,  41,  226. 

Formation  and  Preparation.  1.  One  part  of  monostearin  is  heated 
with  3  parts  of  stearic  acid  to  260°  for  three  hours.  —  2.  Stearic  acid  is 
heated  with  an  equal  quantity  of  glycerin  to  100°  for  114  hours,  or  to 
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275°  for  seven  hours.  —  3.  The  stearin  of  natural  fats  is  heated  with 

excess  of  glycerin  to  200°  for  22  hours.      Separated  like  monostearin  (p.  117). 

White  microscopic  laminse,  which  melt  at  58°,  and  solidify  like 
monostearin,  at  55°.  Obtained  in  needles  by  spontaneous  evaporation 
from  ether.     Neutral.  . 

Decomposible  by  moist  oxide  of  lead,  at  100°. 

Beiihelot. 

78  C 468    72-9     720  to  738 

78  H 78    121     12-2  „  125 

12  O 96    150 

0»H"0«,20»H»0»  642     lOO'O 


Tristearin. 

Chevbeul.     Beckerches  sur  les  corps  gras. 

BiucoNNOT.     Ann.  Chim.  93,  225. 

A.  VoGEL.     Ann.  Chim.  58,  154. 

Lecanu.     Ann.  Chim.  Phys.  55,  192;  J.  Pharm.  20,  323;  Ann.  Pharm, 

12,  25 ;  abstr.  Pogg.  31,  638. 
Ltebig  &  Pelouze.     Ann.  Pharm.  19,  264. 
Redtenbacher.     Ann,  Pharm.  35, 195. 
Francis.     Ann.  Pharm.  42,  254  ;  Phil.  Ann.  21,  161. 
Arzbacher.     Ann.  Pharm.  70,  239 ;  Pharm.  Centr.  1849,  585. 
Heintz.     See  memoirs  already  cited  (xvi,  343,  344,  Nos.  1, 2, 5,  and  9). 
Duffy.     Chem.  Soc.  Qu.  •/.,  5,  197;  J.  pr.  Chem.  67,  335 ;  abstr.  Ann. 

Pharm.  84,  291;  Lieb.  Kopp.  Jahresh.  1852,  p.  507. —  Chem.  Soc. 

Qu.  /.,  5,  303 ;  J.  pr.  Chetn.  58,  358 ;  Lieb.  Kopp.  Jahresb.  1852, 

p.  511. 
Berthelot.     See   memoirs   already  cited.  —  Cliim.  organ,  2,   52,   et 

seq. 
H.  Kopp.    Ann.  Pharm.  93,  194 ;  Lieb.  Kopp.  Jahresb.  1855  ;  p.  43. 
Boms.    Compt.  rend.  45,  35 ;  /.  pr.  Chem.  72,  308 ;  Kopp^s  Jahresb.  1857, 

p.  357. 
Bouis  AND  Pimentel.     Compt.  rend.  44, 1355 ;  /.  pr.  Chem.  73,  176 ; 

Kopp^s  Jahresb.  1857,  p.  356. 

Tcilgfeii,  Stiarine  or  Substance  grtuse  of  Cheyreul.  StUf  ahsolu  of  Braconnot. 
First  prepared,  though  in  an  impure  state,  by  Chevreul;  purer  bj  Braoonnot. 
Berthelot's  researdies  haye  demonstrated  the  identity  of  the  stearin  of  natural  fats 
with  tristearin. 

Occurrence.    In  many  fats,  especially  in  the  sohd  tallows  and  lards  of 

the  animal  kingdom  (xvi,  385 — 400).  The  Hearophanin  of  Francis  is  also 
resolyed  by  saponification  into  stearic  acid  and  glycerin,  but  differs  widely  from  tri- 
stearin in  its  melting  point  (p.  866). 

Preparation.  Monostearin  is  heated  for  three  hours  with  15  to  20 
times  its  weight  of  stearic  acid  to  270®  in  a  sealed  tube,  and  the 
product  is  purified  in  the  same  manner  as  monostearin  (Berthelot) ; 
Heintz  {Ann.  Pharm.  92,  300)  heats  stearic  acid  with  glycerin  to  200** 
for  24  hours  in  a  sealed  tube  filled  with  carbonic  acid  gas ;  the  tube  is 
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then  opened ;  the  glycerin  decanted ;  the  free  stearic  acid  removed 
by  treatment  with  ether  and  lime;  and  the  mass  of  glycerides  dissolved 
out  by  boihng  ether.  The  mixture  thus  obtained  already  contains 
monostearin,  and  may  be  converted  into  tristcarin  by  heating  to  270** 
for  eight  hours  with  a  large  excess  of  stearic  acid ;  the  uncombined 
stearic  acid  may  then  be  removed  as  before,  and  the  tristearin  dissolved 
out  by  hot  ether. 

Chevreurs  stearin  is  obtained  by  dissolving  mutton-suet  in  boiling 
alcohol,  and  recrystallising  the  fat  which  separates  out,  till  the  melting 
point  becomes  constant.  Purer  than  this  is  Braconnot's  stearin,  obtained 
by  repeatedly  melting  mutton-suet  with  oil  of  turpentine ;  still  purer  is 
that  of  Lecanu,  who  melts  mutton-suet  in  the  water-bath,  adds  an 
equal  quantity  of  ether,  stirring  all  the  while ;  presses  the  fat  when 
cold,  and  re-crystallises  it  till  the  melting  point  rises  to  62°.  Above  this 
temperature  the  meltuig  point  does  not  appear  to  be  raised  by  repeated 
crystallisation  from  small  quantities  of  ethei ;  but  it  may  still  be  raised 
by  repeated  crystallisation  from  10  to  100  times  its  volume  of  ether. 
After  32  crystallisations  thus  performed,  the  melting  point  rises  to  69*7** 
(Duffy^^ ;  but  the  fat  thus  treated  is  still  a  mixture  of  tristearin  and  tri- 
palmitin  (Heintz),  as  shown  by  its  melting  point,  and  by  that  of  the  acids 
(=  66'6°),  separated  from  it  by  saponification.  The  melting  points  of 
the  fatty  acids  obtained  by  saponifying  different  varieties  of  stearin, 
are  as  follows : — 

Chevreul's  stearin    Bolidifying  at  44°  yields  fattj  acids  meltixig  at  53* 
Braconnot*8             „              „           61*            „                    „  62-3* 

Lecanu's  „  „  62'  „  „  66* 

Liebig&Pelouze*8   „  „  60-62*    „  „    *  6i-66* 

Heintz's  „  „  62*  „  „  64* 

A  Stearin  prepared  by  Redtenbacher,  according  to  Lecanu's  method, 
still  contained  olein,  inasmuch  as  it  yielded  sebacic  acid  by  dry  dis- 
tillation, and  an  acid  melting  at  65**  by  saponification.  —  Prom  Brin- 
donia  tallow,  according  to  Bonis  and  Pimentel,  pure  tristearin  may  be 
separated  by  recrystallisation,  yielding  by  saponification  an  acid  having 
the  melting  point  of  stearic  acid. 

Properties,  White,  pearly,  shining  nodules,  with  very  fine  needles 
(Bonis  &,  Pimentel).  Small  pearly  laminae,  resembling  spermaceti  or 
stearic  acid  (Lecanu).  —  Inodorous ;  tasteless ;  neutral.  Volatile 
without  decomposition  in  a  vacuum  (Chevreul).  A  non-conductor  of 
electricity  (Rousseau,  J.  Fharm.  9,  587). 

The  stearin  of  the  natural  fats,  as  well  as  that  artificially  prepared, 
exhibits  two  (or  three)  different  melting  points,  since  when  neated  it 
first  becomes  fluid  and  transparent,  afterwards,  when  further  heated, 
again  solid  and  opaque,  and  lastly,  a  second  time  fluid  (Heintz,  Duffy, 
Kopp),  It  expands  when  heated,  but  on  first  melting  undergoes  a 
contraction  of  about  2^  per  cent. ;  near  its  second  melting  point  it 
again  expands,  and  at  the  moment  of  melting  increases  about  5  p.  c.  in 
volume  (Kopp).  —  The  first  melting  point  of  tristearin  is  55®,  the 
second  71*6°.  Tallow-stearin  melts  first  at  51 — 52°,  and  the  second 
time  at  62° ;  at  58°  it  is  quite  opaque  (Heintz).  With  purer  or  less 
pure  tallow-stearin,  somewhat  different  temperatures  are  observed. 

This  phenomenon  is  not  produced  by  the  splitting  up  of  tristearin 
i  nto  distearin  and  free  acid,  inasmuch  as  alcohol  of  56°  takes  up  no 
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Btearic  acid  therefrom  (Heiutz).     According  to  Du£Fy,  it  is  to  be  ex- 
plained by  the  hypothesis  of  three  modifications  of  stearin. 

a.  First  modification.  Produced  when  stearin  melting  at  69*7°  is 
heated  to  73-7°  or  higher,  and  then  cooled,  when  it  solidifies  only  at 
61-7°.  It  is  solid  below  52°,  but  melts  at  that  temperature,  passing 
into  the  second  modification.  Shining  nodules  of  sp.  gr.  0*9867  at  15°, 
0-9600  at  51-5°  (Duffy),  0-987  at  10°  (XL  Kopp). 

b.  Second  modification.  Produced  by  heating  stearin  of  the  first 
modification  to  52°  or  a  few  degi'ees  higher  for  some  time,  until  the 
fused  mass  has  again  become  solid.  Lamellar,  melting  at  64*2°. 
Sp.  gr.  10101  at  15°  (Duffy). 

c.  Third  modification.  Forms  the  crystals  of  stearin  which  sepa- 
rate from  ether.  It  is  also  formed  when  stearin  is  heated  to  65**  or 
66°,  after  which  it  solidifies  slowly  at  62 — 63°  to  an  opaque,  friable, 
highly  crystalline  mass,  and  melts  again  only  at  69*7**.  Sj).  gr.  at 
15°  =  1-0179 ;  at  51-5°  =  1-009 ;  at  65-5°  z=  0  9931 ;  at  68-2°  =  0*9746 
(Duffy). 

The  sp.  gT.  of  melted  stearin  at  65-5°  is  0*9245  (Duffy).  —  Duffy's 
second  modification  is  not  obtahied  from  pure  stearin,  which,  however, 
contains  the  first  and  third  modifications,  even  after  several  recrystal- 
lisations  ;  it  is,  therefore,  not  to  be  regarded  as  pure  stearin  (Heintz). 
—  Tallow-stearin,  melting  at  60°,  possesses  at  50°,  in  the  first  modifi- 
cation, a  volume  =  1-031,  and  after  passing  into  the  second  modifica- 
tion a  volume  =  1-008,  the  volume  at  0°  being  =  1 ;  its  volume  in- 
creases to  1-076  at  the  melting-point,  and  on  melting  to  1-127  (H. 
Kopp). 

Melted  stearin  solidifies  on  cooling  to  a  veiy  indistinctly  crystalline 
mass  (PTeintz),  to  a  blistered  mass,  which  exhibits  transparent  and 
dead-white  portions  (Bonis  &  Pimentel).  The  temperature  of  melted 
stearin  falls  several  degrees  below  the  solidifying  point  before  the  mass 
becomes  solid,  but  rises  again  during  solidification  to  44"  (Chevreul), 
64°  (Lecanu);  it  forms  a  semi-transparent  mass,  having  an  even 
surface,  the  central  point  of  which  ultimately  solidifies  in  radiated 
crystals  (Chevreul). 

Chevreul.      Lecanu.    Liebig  &  Pclouze. 

114  0 684  ....     76-85  ....    777    ....    7691  ....  7452  to  76-09 

110  H 110  ....     12-36  ....     11-8     ....     12  39  ....  1239  „  1232 

12  O 96  ....     10-79  ....     10-6    ....     1070  .... 

C«H*0S,3C3«H»O»      ....  890  ....  10000  ....  1000    ....  100-00 


1? 


Arzbiicher. 

C  ....  76-51  .. 
H  ....  12-28  .. 
O   ....     11-21  .. 


a, 

77-12 
12-30 
10-58 


Duffy.  Heiutz.  Berthelot. 

h.  c,               a.               h, 

76-32  ....  76 87  ....  76-74  ....    76-50  ....    758 

12-32  ....  12-20  ....  12-42  ....     1241  ....     12*4 

11-36  ....  1093  ....  10 84  ....     1109  ....     118 


....  100-00  ....  100-00  ....  100-00  ....  100-00  ....  100-00  ....  100-00  ....  100-0 

Berthelot  analysed  artificially  prepared  tristearin.  The  stearin  of  beef-suet 
contains,  according  to  Arzb&cher,  78*74  p.  c.  C  ;  but  Heintz  (b)  and  Duffy  (c)  found  it 
to  haTc  the  same  composition  as  that  from  mutton  suet.  Duffy  examined  stearin  melt- 
ing (a)  at  62-5'  and  (ft)  at  69-7«.  The  formula  of  tristearin  was  deduced  by  Berthelot 
from  the  combiuing  proportions  of  glycerin  with  acids  (ii,  491 ;  xri,  351),  Duffy 
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haying  preTioualy  shown  that  in  the  fonnation  of  1  at.  of  stearic  a?i(l  from  stearin 
2  at  of  carbon  are  eliminated.  Berthelot's  formula  alone  (none  of  those  previously 
proposed  for  tallow-fat,  vii.  235)  explains  how,  in  the  saponification  of  stearin,  the 
under-mentioned  amounts  of  glycerin  and  acid  can  be  produced. 

Decompositions.     1.  Stearin  whcu  submitted  to  dry  distillation  boils 
without  becoming  much  coloured,  partly  volatilising  unaltered,  and 
being  partly  decomposed,  with  formation  of  carbonic  acid,  gaseous  and 
liquid  hydrocarbons,  acrolein  (ix,  865),  acetic  acid,  stearic  acid,  water, 
and  carbon,  which  remains  behind.     Chevreul  found  also  sebacic  acid, 
though  only  in  the  case  of  stearin  containing  olein.     The  hydrocarbons 
boil  between  190°  and  245°,  and  are  pol^niieric  with  olefiunt  gas  ((rer- 
hardt,  Rev.  scient.  19,  11).     Bussy  and  Lccanu  obtained  from  tallow- fat 
the  same  products  as  from  drying  fat  (xvi,  308),  but  with  a  much 
larger  proportion  of  solid  fatty  acids  ;   even  on   rapid  distillation,  the 
distillate    solidified,   almost    up    to    the   end   of   the   process.      See 
also  Dupuy  (J.  Chim.  med.  1,  378 ;  Ann.   Chim.  Phys.  29,  319),  and 
Lecanu  (/.   Chim.  med.  1,  458).  —  2.  Pure  stearin  does  not  undergo 
alteration  in  the  air,  and  in  an  impure  state  probably  turns  rancid  only 
when  it  contains  olein  or  drying  fat,  and  less  quickly  than  those  sub- 
stances (Chevreul).     Ilog's  lard  spread  upon  the  sides  of  a  vessel  filled 
with  oxygen,  and  left  to  stand  for  three  yeara,  without  exposure  to 
sunlight,  absorbs  the  greater  part  of  the  oxygen,  and  does  not  form 
carbonic  acid,  or  only  a  very  small  quantity.     It  appears  white,  smells 
rancid  and  sour,  and  gives  up  to  water  caproic  or  similar  aci(ls,  oleic 
acid,  a  non- volatile  acid  soluble  in  water,  and  yellow  colouring  matter. 
The  portion  insoluble  in  water  contahis  free  oleic  acid,  margaric,  and 
stearic  acids,  yellow  colouring  matter,  and  unchanged  fats  (Chevreul, 
Becherches,  453).  —  3.  Stearin  bums  with  a  more  luminous  name  than 
drying-  or  oil-fat.  —  4.  It  is  not  altered  by  digestion  with  100  parts  of 
jiitric  acid  of  sp.  gr.  1*28  in  the  cold ;  when  boiled  therewith  for  an 
hour  it  evolves  a  little   nitric  oxide.     By  repeatedly  distilling  and 
pouring  back  the  distillate  till  the  residue  dissolves  therein,  and  after- 
wards evaporating  the  solution,  succinic  acid  and  a  yellow  acid  oil 
having  a  bitter  and  harsh  taste,  are  obtained  (Chevreul).  —  5.  Bromine 
and  chlorine  readily  act  upon  stearin,  forming  products  more  fusible 
than  stearin,  heavier  than  water,  and  having,  according  to  Lefort,  the 
formulae   C'Cl^H^O*   and   C'»Br*lI«0»  (Lefort,    Compt.   rend.  37,  28). 
Iodine  does  not  act  uix)n  stearin  (Lefort).  —  6.  Hydrochloric  acid  pro- 
duces from  beef- suet  oleic  acid  and  a  little  stearic  acid,  leaving  the  rest 
unaltered  (Braconnot).  —  7.  When  melted  stearin  is  mixed  with  half 
its  weight  of  oil  of  vitriol^  and  the  reddish  compoimd  formed  is  imme- 
diately washed  with  a  large  quantity  of  boiling  water,  stearic  acid  and 
oleic  ticid  are  produced  (Braconnot).     Stearin  with  10  parts  of  oil  of 
vitriol  becomes  immediately  yellow,  and  after  24  hours,  of  a  darker 
colour,  which  it  imparts  to  the  oil  of  vitriol ;  it  softens  and  evolves 
sulphurous  acid,  and  when  heated  to  100°  after  standing  for  eight  days, 
it  dissolves  to  a  roseate,  transparent,  thickish  liquid,  with  liberation  of 
sulphurous  acid.     Above  100°  it  carbonises  and  froths  up,  from  evolu- 
tion of  sulphurous  acid  (Chevreul).      A  mixture  of  hog's  lard  and  an 
equal  quantity  of  oil  of  vitriol,  heated  to  100°  for  a  few  minutes,  and 
diluted  with  water  after  eight  days,  yields  glycerin-sulphuric  or  sul- 
phoglyceric  acid  (ix,  491)  (Chevreul).     Stearin  behaves  towards  oil 
of  vitriol   and  sugar-water  in   the    same    manner  ^s    stearic    acif\ 
(Bcnecke). 


122     CONJUGATED  COMPOUNDS  OF  THE  PRIMARY  NUCLEUS  C*H*. 

8.  By  the  saponification  of  stearin,  which  is  effected  with  greater 
difficulty  than  that  of  olein  (p.  87),  95'5  p.  c.  of  stearic  acid  and  10*22 
p.  c.  of  glycerin  are  produced  (Heintz), 

Cii4H"«0M  +  6H0  =  O'HSO"  +  3CmII»0^ 

(by  calculation  10*34  p.  o.  glycerin,  and  95*73  p.c.  stearic  acid).  (See  vii,  235). 
Duffy  obtained  from  tallow- stearin,  95*59  to  9576  p.c.  (Bouis  & 
Pimentel) ;  from  Brindonia-stearin,  95*72  p.  c.  of  stearic  acid.  —  Stearin 
resists  the  action  of  hydrate  of  lime  at  100°  for  some  minutes  (Ber- 
thelot).  When  heated  in  a  water-bath  for  four  hours  with  oxide  of 
lead  and  absolute  alcohol  it  does  not  form  lead-plaster  (Duffy).  Stearin, 
saponified  with  small  quantities  of  aqueous  alkali,  yields  neither  mono- 
stearin  nor  distearin  on  decomposition  (Bouis),  —  If  alcoholic  potash  be 
added  to  an  ethereal  solution  of  stearin  till  a  pi*ecipitate  is  produced, 
and  the  liquid  be  heated,  the  precipitate  disappears.  The  solution 
then  contains  stearic  ether  and  stearate  of  potash,  and  is  decomposed 
by  acids,  a  mixture  of  stearic  ether,  stearic  acid,  and  tristearin  being 
precipitated.  The  ether  is  always  formed  when  the  alcoholic  potash 
employed  is  not  sufficient  to  take  up  the  whole  of  the  stearic  acid,  and 
the  mixture  is  allowed  to  react  for  a  minute  or  two  (Bouis). — 
9.  Stearin  is  apparently  not  altered  by  boiUng  with  alcoholic  ammonia 
(Duffy).  — 10.  It  forms  stearate  of  ethyl  when  boiled  with  absolute 
alcohol  and  3  at.,  but  not  with  6  at.,  of  sodium*  With  fusel- oil  it 
yields  stearate  of  amyl  (Duffy).  — 11.  Stearin  is  not  decomposed  by 
heating  to  100°  for  106  hours  with  alcoholic  acetic  acid  (Berthelot).  — 
12.  Mixed  with  pancreatic  juice,  it  yields  an  emulsion,  in  wliich  the 
whole  of  the  stearin  is  converted  into  acid  and  glycerin  on  standing 
for  a  day  or  two  at  a  temperature  of  30°  or  40°  (Bernard,  Berthelot). 

Stearin  is  not  perceptibly  soluble  in  alcohol  of  36°  B.,  nor  even  in 
alcohol  of  97  p.c,  in  the  cold  ;  it  dissolves  abundantly  in  hot  alcohol, 
and  separates  in  flocks  on  cooling  (Lecanu).  100  parts  of  boiling 
alcohol  of  sp.  gr.  0795  dissolve  15*04  to  16*07  parts  of  ChevreuFs 
tallow-fat  from  mutton  suet;  15*48  parts  of  that  from  beef  suet;  18*25 
from  hog's  lard;  and  36  from  goose-fat.  100  parts  of  boiling  alcohol 
of  sp.  gr.  0805  dissolve  6*63  parts  of  tallow-fat ;  100  parts  of  sp.  gr. 
0*822  Sssolve  1*45  of  the  tallow-fat  of  butter,  which  is  deposited 
almost  entirely  on  cooling  (Chevreul).  Stearin  precipitated  from  an 
alcoholic  solution  retains  alcohol  even  after  prolonged  fusion  (Sanssure). 

Stearin  dissolves  very  freely  in  boiling  ether  which  retains  f -^th  on 
cooling  (Lecanu).  It  dissolves  in  hot  acetone  more  freely  than  in  cold, 
and  is  precipitated  on  cooling,  or  by  the  addition  of  water  (Chenevix). 
—  It  is  easily  soluble  in  volatile  oils,  and  mixes  with  melted  camphor  and 
with  drying  and  oil-fat,  —  A  solution  of  1  part  of  stearin  in  160 'parts 
of  almond  oil  deposits  white  flocks  of  stearin  when  mixed  with  170 
parts  of  ether ;  it  is  therefore  not  rendered  more  soluble  in  ether  by 
admixture  with  a  fatty  oil  (Lecanu). 


Stearochlorhydrin. 

C<»H*iClO«  =  C«H«C10»,C»«H«0». 
Berthelot.     N,  Ann.  Chim.  Phys,  41,  304, 
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When  a  mixture  of  stearic  acid  and  glycerin',  heated  to  100%  is 
saturated  with  hydrochloric  acid  gas,  maintained  at  that  temperature 
for  some  hours,  and  afterwards  left  to  stand  for  several  days  or  weeks 
at  ordinary  temperatures,  a  compound  of  the  two  acids  with  glycerin 
is  formed,  with  elimination  of  water : 

C»H"0<  +  C«BPO«  +  Ha  «  C«H«C10«  +  4H0. 

On  neutralising  with  soda,  the  new  body  separates  in  the  form  of  an 
oily  layer.  It  is  crystallisable,  and  after  repeated  solution  in  ether 
melts  at  28°. 


42  C    

2520    .... 
410    .... 
35-5    .... 
480    

....       Ck>-93     ... 
....        IQ-oU     ... 

12-76    ... 

Berthelot. 
650 

41  H  

11-9 

CI  

6  0   

Ill 

120 

C«H»C10»,C»H»0»   .... 

376-6     .... 

....    10000    ... 

.....    1000 

Stearate  of  AmyL 

DuFFT.     Chem  Soc.  Qu.  J.  5,  197 ;  ./^ jor.  Chem,  58,  863. 
Hanhabt.     Compt.  rend.  47,  230 ;  J.  pr,  Chem,  77,  6  ;  Kopp's  Jahreah, 
1858,  p.  301. 

StearinmyleMter. 

Obtained  by  heating  stearic  acid  with  amyl-alcohol  to  200°  in  a 
sealed  tube  for  a  day.  The  uncoinbined  acid  is  removed  as  in  the  pre- 
paration  of  palmitin  (xvi.  353),  and  the  uncombined  amyl-alcohol  by 
treatment  with  alcohol,  which  dissolves  only  a  little  of  the  ether 
(Hanhart).  —  Stearate  of  amyl  is  also  formed  by  boiling  tristearin  with 
a  solution  of  sodium  in  amyl-alcohol  (Duffy). 

Neutral,  transparent,  soft,  and  viscous  mass,  melting  at  25*5° 
(Duffy),  25°  (Hanhart).  —  It  is  decomposed  by  alcoholic,  but  not  by 
aqueous  potash.  Dissolves  (slightly  according  to  Hanhart)  in  alcohol, 
the  solution  solidifying  to  a  jelly.  The  ethereal  solution  also  does 
not  yield  crystals  (Duffy). 


Benzostearic  Anhydride. 

CmozzA.    Ann.  Pharm.  91,  104 ;  /.  pr,  Chem.  64,  33 ;  Pharm.  Centr^ 
1854,  794. 

Senzoylrttearat. 

A  mixture  of  stearate  of  potash  and  chloride  of  benzoyl  is  heated 
in  a  water-bath  till  the  smell  of  the  latter  disappears,  and  the  product 
is  extracted  with  ether. 

Shining  laminse.  melting  at  70®. 
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Ciiiozza. 

50  C   300    77-32    771 

40  H 40    10-31     10  3 

6  0  48     12-37    12-6 


C"H*03,C3«li-«03     388    , 10000    100*0 

Ohiozza  gives  for  this  compound  the  formula  of  benzomargaric  anhydride,  but 
designatee  it  hj  the  above  uame. 


Stearate  of  Orcin. 

cfloii«o«  =  c"iro»,c"«H»o>. 

Berthelot.     N,  Ann.  Chinu  Phys,  66,  74  ;  Lieb.  Kopp.  Jahresber.  1855, 
677. 

Orcine  sUarique. 

When  orcin  (xiv.  853)  is  heated  with  stearic  acid  to  200°  in  a 
sealed  tube  for  some  hours,  a  mixtui'e  is  obtained  from  which  water 
extracts  the  uncombiued  orcin.  On  separating  the  excess  of  stearic 
acid  from  the  residue  by  means  of  ether  and  hydi'ate  of  lime,  according 
to  XV.  353,  the  stearate  of  orcin  remains  dissolved  in  the  ether,  and  is 
purified  by  evaporation  and  solution  hi  bisulphide  of  carbon. 

Slightly  coloured,  tasteless,  neutral  wax,  which,  when  heated, 
evolves  an  odour  of  orcin  and  stearic  acid,  and  volatilises.  —  Combus- 
tible. Assumes  a  red  colour  with  ammonia.  —  Heated  to  100°  for  some 
days  with  moist  hydrate  of  lime,  it  yields  stearate  of  lime  and  a  sub- 
stance soluble  in  water  and  alcohol ;  the  latter  body  becomes  coloured 
with  ammonia,  like  orcin,  but  does  not  form  crystals. 

Stearate  of  orcin  is  insoluble  in  ivater,  but  easily  soluble  in  ether 
and  bisulphide  of  carbon. 

Stearate  of  Gapryl. 

C«H«0  =  C"n"0,C»H»0». 

IIanhabt.     Compt.  rend,  47,  230 ;  J.  pr»  Chem.  77,  5. 
Stearincaprylesler, 

Obtained  from  steai'ic  acid  and  capiyl-alcohol  in  the  same  manner 
as  stearate  of  amyl.  —  Melts  at  —  4*5°.  Coloui'less,  inodorous,  taste- 
less, and  neutral. 

Stearate  of  Opianyl. 

C«H'K)»  =  C^nH)«,2C«»H»0». 
Berthelot.    N.  Ann.  Chim.  Fhi/a,  56,  75. 

Meconifie  sUarique. 

Formed  by  heating  opianyl  (meconin)  with  steaiic  acid  to  200^  for 
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several  hours ;  boiling  the  product  with  water,  which  takes  up  uucom- 

bined  opianyl ;  and  removing  the  excess  of  stearic  acid  by  means  of 

lime  and  ether,  as  with  palmitin  (xvi.  353). 

Neutral,  white,  solid  mass,  which  melts  easily  and  solidifies  very 

slowly. 

Berthelot. 

92  0 662    .......      7608    76-3 

78  H 78 •    10-74    11-2 

12  O  .» ^ 96     13-23     13-5 

O«^0«,2C«H»0" 726    10000    1000 


Stearate  of  Camphyl. 

Berthelot.     iV.  Ann,  Chim.  Phys.  56,  89 ;  Chimie  organ,  1,  151. 
Camphol  ttSarique.     Stearintawet  JBomeoL     StearinhomeHer. 

Obtained  by  heating  stearic  acid  with  borneol  (xiv.  332)  to  200®  for 
eight  or  ten  hours  in  a  sealed  tube  ;  water  is  then  eliminated  and  a 
mass  is  formed  from  which  the  uncombined  stearic  acid  is  removed  by 
cautious  and  rapid  treatment  with  ether  and  hydrate  of  lime,  and  the 
free  borneol  by  neating  the  evaporated  ethereal  solution  to  150"  in  an 
air-bath  for  half  a  day  or  longer. 

Thick,  colourless  and  inodorous  oil,  which  solidifies  to  a  crystalline 
mass  after  some  days  or  months.  Neutral  when  freshly  prepared. 
Volatile  (without  decomposition  ?).  Decomposed  by  alkalis  into  stearic 
acid  and  borneol.  —  Dissolves  slightly  in  cold,  and  easily  in  boiling 
alcohol  and  in  ether, 

Berthelot. 
mean. 

56  0  336    8000    798 

62  H  52     12-38    12-5 

4  O  32    ........        7-62    7-7 

C»H»70,C*H»03     420    10000    lOOO 


Bistearate  of  Pinityl. 

QMHaoQw  __  C"ffW,2C"H»0». 

Berthelot.     Compt,  rend.  41,  454;    Chim.  organ,  216;  Lieh.  Kopp, 
Jahresber.  1855,  677. 

PiiiUe  monostiarique.     JBittearinpinitetier. 

Finite  is  heated  with  stearic  acid  to  200 — 250°  in  a  sealed  tube  for 
some  hours,  and  the  product  is  purified  as  in  the  case  of  palmitin  (xvi, 
353).. 

SoMd,  white,  neutral  mass,  resembling  stearin.  When  decomposed 
with  hydrate  of  lime,  it  yields  21  p.  c.  of  pinite  (calc.  23  p.  c.  C'«H*K)'"). 
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Quadrisiearate  of  PinityL 

Bbbthelot.     Chim,  organ.  2,  216. 

JHnUe  ditUariqne,     Qu<tdrUtearinpiiUiester. 

Obtained  by  heating  bistearate  of  pinityl  with  Btearic  acid  to  220^. 
Solid  waxy  mass,  possessing  externally  all  the  characters  of  stearin. 
Neutral. 

Bistearate  of  Quercityl. 

Bgrthelot.     Chim.  organ.  2,  219. 
QuercU^  tUariqw,     SUtearinquercUester, 

Obtained  by  heating  quercite  with  stearic  acid  to  200°  for  some 
hours  in  a  sealed  tube.  —  Solid  white  mass,  resembling  stearin.  — 
Soluble  in  ether,  but  insoluble  in  water.  —  Yields  quercite  and  stearic 
acid  by  decomposition  with  hydrate  of  baryta. 

Bistearoglucose. 
c^wny^  =  c"n«o«,2C»H«0'. 

Bebthelot.     X.  Ann.  Chim.  Phys.  60,  95 ;  Chim.  organ.  2,  289. 
G/«eoM  ^iarique.  —  A  monosaccharide  of  the  2iid  class.*    See  xt,  318. 

A  mixture  of  stearui  and  anhydn>U5»  glucose  is  heated  to  120^  for 
fifty  or  sixty  houi*s,  and  the  product  is  purified  aceonling  to  xvi,  353. 
Cane-sugar  and  trehalose  (xv,  29^)  also  yield  the  same  compound; 
when  trehalose  is  employed  the  mixture  may  be  heated  to  180°.  Small 
quantities  are  obtained  likewise  fn>m  stearin  and  starch  at  180%  and 
from  stearin  and  woody  fibre  at  20l>~. 

Microsov>pic,  fine  granules,  or  white  fusible  mass  resembling  stearin. 
Neutral. 

BortheloC. 

WO   5(Vi    72  63 72-4 

7S  H  78 ^      11-24    lit) 

14  O 112     16-14    16^ 

C»-U»0*,2C*U»0»  .. 694    lOOtW lOOt) 

Assumes  with  oii  of  vitriol  a  reddish  colour,  quickly  cbangiug  to 
violet  and  black.  —  Heduoes  potassio-cupnc  tartmU  — Decomposed  bT 
treatment  with  warm  alcohoUc  k¥drochlfjrH:  acid,  with  formation  of 
glucose,  humu»-8abataiicee,  and  stearate  of  ethyl. 
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Bistearoglucose  is  insoluble  in  water,  bnt  forms  an  emulsion  when 
shaken  therewith*    It  dissolves  in  absolute  alcohol  and  in  ether. 


Quadristearate  of  Mannityl. 

C»"BP"0"  =  C"H"0^4C»H«0». 

Bebthelot.     N,  Ann.  Chim.  Fkf/s.  47,  324  ;  Chim.  organ.  2,  191 ;  Lieh. 
Kopp,  Jahreaher,  1856,  659. 

Mannite  dittiarique.  —  QuadritUarinmamUanetter  (tee  xti,  862). 

Mannite,  or  mannitan,  is  heated  with  stearic  acid  to  200°  or  250° 
for  15  or  20  hours,  and  the  product  is  purified  according  to  xvi,  353. 

Microscopic,  white  ci'ystals,  or  solid,  white,  fusible  mass,  resembling 
stearin.    Neutral. 

Heated  on  platinum  foil  it  gives  off  vapours,  having  at  last  an  odour 
of  caramel,  then  carbonises  and  bums. 

Decomposed  by  baryta  and  oxide  of  lead  at  100®,  and  in  a  few 
hours  by  water  at  240®.  —  It  is  not  altered  by  heating  for  8  or  10  hours 
with  mannite.  In  the  decomposition  wMh  baryta  13*2  p.  c.  of  mannitan 
is  obtamed  (by  calc.  13  p.  c.  C"H"0»«). 

Berthelot. 
mean, 

156  C 986  74-05  78-93 

152  H  152  12*03  1203 

22  0 176  13-92  1404. 

C«H"0^,40»H»0»  1264  10000  10000 


Sezstearate  of  Mannityl. 

C»n"«0«  =  C^HWjGC'IIwO*. 

Bebthelot.  N.  Ann.  Chim.  Phjs.  47,  324;  Chim.  organ.  2,  192;  Licb. 
Kopp.  Jahresber.  1856,  669. 

Mannite  triatSariqvie,    Hexa$iearinmannitanetter  (xr,  862). 

Quadristearate  of  mannityl  is  heated  with  a  large  excess  of  stearic 
acid  to  200  —  250^  for  20  or  30  hours,  and  the  neutral  mass  thus 
obtained  is  separated,  and  again  treated  in  the  same  way  with  an 
excess  of  stearic  acid.  —  Neutml  mass,  resembling  tristearin  (p.  119). 


228  C  

1868     ....1 
216    ....1 
176 

....      77-73 
....      12-27 
....      1000 

Berthelot. 
77-9 

216  H 

12-6 

22  0  

..    •*...                      V    0 

C»2H«0^60»H»O»     ....    1760    .... 

....     10000 

1000 
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Bistearate  of  Dulcityl. 

Bebthelot.      Compt.    rend.   41,    454;    Chim.    organ.    2,    210;    Lieb. 
Kopp.  Jahresber,  1855,  676. 

DulcUe  monostiarique,     ButiearindulcUanester  (see  xy,  386) . 

Obtained  by  heating  stearic  acid  with  dulcite  to  200"*,  and  pmifying 
the  product  according  to  xvi,  353. 

White,  solid,  crystallisable  mass,  resembling  stearin.  —  Very  slowly 
decomposed  by  hydrate  of  lime  at  100®,  yielding  25*4  p.  c.  of  dulcitaii, 
with  an  admixture  of  dulcite  (calc.  23-6  p.  o.  C^H^^qio). 

Quadristearate  of  Dulcityl. 

cwHiiaQiB  -  c"nK)*,4C»n»o». 

Bbrthelot.    Compt.  rend.  41,  454 ;  Chim.  organ.  2,  211 ;  Kopp'*8  Jahresber. 
1858,  677. 

Ihdcite  distSarique.    See  zvi,  386. 

Obtained  as  a  neutral  mass  by  heating  dulcite  to  200°  with  a  large 
excess  of  stearic  acid.  It  is  purified  in  the  same  manner  as  palmitin 
(xvi,  353),  which  it  resembles. 

Stearate  of  Cetyl. 
C«H*K)*  ==  c»=^n»o,c»H«o». 

Berthelot.     N.  Ann.  Chim.  Phjs.  56,  70. 
JEthal  HSarique. 

A  mixture  of  1  part  of  ethal  with  4  or  5  parts  of  stearic  acid  is 
heated  to  200^  in  a  sealed  tube,  for  8  or  10  hours.  The  product  is 
mixed  first  with  a  little  ether  and  then  with  hydrate  of  lime,  whicli 
takes  up  the  uncombined  stearic  acid,  and  the  whole  is  heated  to  100^ 
for  some  minutes,  and  afterwards  boiled  with  ether,  when  the  ethal  and 
stearate  of  cetyl  are  dissolved,  and  remain  behind  on  evaporating  the 
solution.  From  the  mixture  thus  obtained,  the  free  ethal  is  removed 
by  boiling  five  or  six  times  with  6  to  10  parts  of  alcohol,  and  the  undis- 
solved cetyl-compound  is  then  allowed  to  crystallise  from  ether. 

Broad  shining  laminae,  resembling  spermaceti,  melting  at  55°  to  60^, 
and  cooling  to  a  ci-ystalline  soUd.  Volatilises  with  formation  of  a  little 
free  acid.    Neutral. 


Bertliclot.  ( 


t)8  U  

68  H  

40R 

■  V      ^MTS^KJ             •  •  •  ■ 

68 

....    oO-ol   .... 
....    lu'oo   .... 

....    u-(SX   .... 

....   800 
13*6 

4  0  

6*4 

OaH"0,C»H»0»  ....  508  .... 

....  10000  .... 

....  100-0 
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Stearate  of  cetyl  hums  on  platinum  foil  with  a  white  fiamc.  —  It  is 
decomposed  by  hydrate  of  lime,  at  100°,  only  after  8  or  10  days. 

Nearly  insoluble  in  boiling  alcohol.  Dissolves  slightly  in  cold,  and 
freely  in  boiling  ether. 


Stearone. 

C70H7OOS  -,  c»IPW,C«*H«*. 

Busst.     Ann.  Chim.  Phys.  53,  410 ;    J.  Pharm.  19,   642 ;  Ann.  Pharm. 

9,  269;    J.pr.  Chem.  1,  179. 
Redtenbacher.     Ann.  Phai^m.  35,  57. 
Varrentrapp.     Ann.  Phami.  35,  80. 
RowNEY.      Chein.  Sac.  Qu.  J.  6,  97  ;    abstr.  Ann.  Pharm.  88,  285  ;  J. 

pr.  Chem.  59,  493  ;  N.  Ann.  Chim.  Phys.  39,  490. 
Heintz.     Pogg.  94,  272 ;  96,  65. 

Margarone,    Stearene,    Discoyered  by  Biissy. 

Bussy  distinguished  stearone  and  margaronet  the  former  from  stearic  acid,  the 
latter  from  margaric  acid,  melting  at  66*,  obtained  by  the  distillation  of  hog's  lard. 
His  marearone  may,  therefore,  be  regarded  as  a  mixture  of  stearone  and  pmmitone 
(xyi,  382}.  Bedtenbacher,  supposing  that  stearic  acid  is  converted  by  custillation 
into  margaric  acid,  described  as  margarone,  stearone  obtained  from  distilled,  from 
commercial,  and  fh>m  pure  stearic  acid,  and  considered  the  existence  of  stearone  as 
impossible.  Yarrentrapp's  margarone  was  obtained  from  a  mixture  of  fatty  acids 
melting  at  55 — 56**  (Varrentrapp' s  margaric  acid,  xvi,  351),  and  is  doubtless,  like 
Bussy's,  to  be  regarded  as  a  mixture  of  pahnitone  and  stearone. 

Formation.  By  the  dry  distillation  of  stearic  acid  in  the  free  state, 
or  more  abundantly,  in  combination  with  lime  or  oxide  of  lead. 

Preparation, — 1.  Stearate  of  lime,  or  a  mixture  of  melted  stearic 
acid  and  hydrate  of  lime,  is  subjected  to  dry  distillation,  and  the  solid 
distillate  is  boiled  for  some  time  with  water.  The  residue  is  finely 
powdered,  heated  with  ether  to  boiling,  and  after  cooling,  collected  on 
a  filter  and  again  treated  with  ether,  when  pure  stearone  remains  undis- 
solved (Heintz).  Bussy  purifies  it  by  re-crystallisation  from  hot  alcohol. — 
2.  Stearate  of  lead  is  distilled  in  a  current  of  super-heated  steam,  and 
the  nearly  colourless  distillate  is  purified  as  in  the  first  method  (II.  L. 
Buff). 

Properties.  Delicate,  pearly,  microscopic  laminaa,  very  strongly 
electric.  Melting-point  87-8°  (Heintz),  86^  (Bussy),  82°  from  pure, 
77°  from  commercial  or  distilled  stearic  acid  (Redtenbacher),  76° 
(Varrentrapp;  Rowney).  Sohdifies  at  72°  (Rowney).  Buss/s  mar- 
garone distils  partially  undecomposed. 

Bussy. 
a.  h. 

70  C 420    8300    8322     81-81 

70  H 70    13-84    13*77  • 18-60 

2  0 16    316    301    4-69 

C7»H70O«   606  100-00  10000  10000 

VOL.  xvn.  K 
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Heintz. 
Bedtenbacher.     Varrentrapp.        Bowney.  a. 

0      ....      82-59    81-18 8212    8298     82;91 

H  ...    .       13-81     .......       1379     13-74    18;91     18^ 

O  3-60    503    4,14    8-11     ^'^^ 


10000 


10000    10000    10000    lOOW 

a  18  BusbVb  stearone,  h  hie  margarone.  Heinte  analysed  stoarone  from  BtoMic 
acid  (a),  and^from  stearate  of  lime  (6).  The  formul*  VrofOseA^nU^^J^^ 
varied  with  that  of  stearic  acid.  Bowney  gare  the  formula  C»H?80  5  Hemtz,  the 
one  abore  given. 

Decompositions.     1.   Margarone    bums  with  a  bright^  smokeless 

flame  (Bussy). 2.  Melted  stearone  is  converted  by  bromine  into  bromo- 

stearone,  with  evolution  of  hydiobromic  acid  (Heintz).     In  other  ex- 
periments, Heintz  obtained,  by  the  action  of  a  great  excess  of  bromine 
at  high  temperatures,  only  a  little  bromostearone,  but  a  large  quantity 
of  an  easily    fusible    product,    readily   soluble   in  ether.  —  Rowney 
obtained,  by  the  action  of  bromine  on  his  stearene  (melting  at  72®), 
tufts  of  feathery  crystals,  melting  at  43—45°,  and  containing,  on  the 
average,  59-86_p.  c.  C,  9*76  H.,  and  27-93  Br.,  corresponding  to  the 
formula  C»BrH*'0.     Iodine  is  without  action  on  stearone   (Rowney). 
—  3.  Chlorine  forms  with  margarone,  at  a  gentle  heat,  a  colourless, 
transparent,  viscid  liquid  (Bussy).  —  4.   Stearone  becomes    coloured 
with  oil  of  vitriol,  and  carbonises,  with  evolution  of  sulphurous   acid 
(Bussy.     Rowney).  —  5.  Stearone  is  not  acted  upon  by  hot  nitric  acid^ 
but  is  decomposed  by  nitro-sulphuric  acid,  with  formation  of  an  add 
volatile  oil  (Rowney).  —  6.  Potassium  acts  upon  margarone,  evolving  a 
httle  combustible   gas  (Bussy^.  —  7.  Margarone,  distilled  with  quick 
lime,  yields  carbonate  of  lime  and  a  distillate  melting  at  60®  (Bussy).  — 
8.  Margarone  is  not  decomposed  by  a  boiling  strong  solution  of  caustic 
potash  (BussyV 

Stearone  dissolves  very  slightly  in  boiling  alcohol^  and  is  deposited 
almost  entirely  on  cooling  (Heintz).  Bussy's  margarone,  melting  at 
77°,  dissolves  in  50  parts  of  boiling  alcohol  of  36°.  —  Stearone  is  nearly 
insoluble  in  cold,  and  very  difficultly  soluble  in  boiling  ether  (Heintz). 
Margarone  dissolves  in  5  parts  of  boiling  efAer,  acetate  of  ethyly  or  M  of 
turpentine  (Bussy). 


Bromostearone. 

C™Br*H"0»  =  C»«H»0»,C»*Bi*H»? 

Heintz.   Pogg.  96,  75. 

When  an  excess  of  bromine  is  added  to  melted  stearone,  a  red  oU 
separates,  which  boUdifies  when  shaken  with  water.     Thi^  is  to  be 

IlPoholkn!?*  ^  T'^v ""  ^"*^^«i^  ammonia,  and  afterwards  with  cold 
?J  Hull  re-crystalhsed  from  ether  till  the  melting-point  rises  to  72°, 
It  dissolves  with  moderate  faciUty  in  cold  ether  ««  w  /-  • 


x. 
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LamineB.  Heints. 
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68  H    
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stearic  Anhydride. 

Chiozza.    Ann.  Pharm.  91,  104;  J.  pr.  Chem.  64,  33;  Pharm,  Centr. 
1854,  794. 

Anhydrous  stearic  acid,     Wasserfreie  Stearinsdure, 

Obtained  in  the  same  manner  as  benzoic  anhydride,  but  difficult  to 
free  from  adhering  stearic  acid. 

Chiozza. 

72  0  432    78-54    777 

70  H  70    12-72    12-5 

6  0  48     8-74    9-8 

C72H70O«    550    10000    1000 

Chiozza  calls  this  body  stearic  anhydride,  but  assigns  to  it  the   formula  of 
margaric  anhydride,  C*H"0*. 


Oxygen-nucleus  C^H'H)*. 

Bicinoleic  Acid. 

C«^»*0«  =  C»H»K)»,0*. 

BusST  k  LfiCANU.    /.  Pharm.  13,  70;  Mag.  Pharm.   18,   47;  Berz. 

Jahrb.  29,  1,  266. 
SaalhItlleb.    Ann.  Pharm.  64,  108. 
SYAKBEBa  &  KoLMODiN.    J.  pr.  Chem.  45,  481. 
BotJis.    See  xiii,  188.    Complete :  N.  Ann.  Chm.  Phys.  44, 108,  and 

48,  99. 
Petersen.    Ann.  Pharm.  118,  69. 

Sources.  In  castor  oil  (see  below).  In  the  oil  of  Jairopha  Curcas 
(Bonis). 

Preparation.  Castor  oil  is  saponified  with  potash  or  soda-ley,  and 
the  soap  is  salted  out  and  decomposed  by  hydrochloric  acid.  The  oily 
mixture  of  ridnoleic  acid  with  a  small  quantity  of  solid  fatty  acids  is 
then  cooled  to  —  10"*  or  —  12°  with  -Jrd  its  volume  of  alcohol,  when  the 
solid  acids  crystallise  out,  and  are  removed.  After  driving  off  the  alcohol, 
the  ricinoleic  acid  is  digested  with  excess  of  oxide  of  lead,  and  the  lead- 
salt  formed  is  dissolved  in  ether,  and  decomposed  with  hydrochloric 

K  2 
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acid  and  water.  The  ricinoleic  acid,  which  is  left  on  evaporating  the 
ethereal  layer,  is  purified  by  dissolving  it  in  aqueous  ammonia,  precipi- 
tating with  chloride  of  barium,  and  crystallising  the  baryta-salt  from 
alcohol,  as  with  oleic  acid  (p.  64).  From  the  baryta-salt  the  acid  is 
obtained  by  decomposition  with  aqueous  hydrochloric  acid  (SaalmuUer, 
Svanberg,  and  Kolmodin).  In  the  decomposition  of  the  baiyta-ealt  the 
presence  of  alcohol  is  to  be  avoided,  as  its  subsequent  removal  is 
attended  with  difficulty  (Saalmiiller). 

Properties,  Pale  wine-yellow  oil,  colourless  in  thin  layers,  of  the 
consistence  of  syrup.  Sp.  gr.  0*94  at  15°.  Solidifies  completely  at 
—  6°  to  —  10°,  to  a  granular  mass.  Inodorous.  Has  a  very  dis- 
greeable,  persistent,  harsh  taste.  An  alcoholic  solution  reddens  litmus 
(Saalmiiller). 
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Bouifl*  acid  was  prepared  from  the  amide.  —  SaaimUller  gives  the  formula 
C*»Jtl*0',  whioli  agrees  with  his  analyses  better  than  the  abore  formula  of  Svanberg 
and  Kolmodin.  Later  analyses,  however,  as  well  as  the  decomposition-products  of 
the  substance  appear  to  support  the  formula  with  36  at.  C,  which  is  now  generally 
adopted. 

Decompositions,  1.  Ricinoleic  acid,  subjected  to  distillation^  yields 
at  first  a  limpid,  and  afterwards  a  thick  and  repulsive-smelling  distillate, 
free  from  sebacic  acid  (Saalmiiller).  —  2.  It  docs  not  absorb  oxygen 
from  the  air,  nor  even  on  long  exposure  to  the  gas,  and  does  not  form 
carbonic  acid  (Saalmiiller).     The  acid  appears  to  undergo  alteration  in  the  air 

(Svanberg  &  Kolmodin).— 3.  It  absorbs  a  little  sulphurous  acid  gas,  with- 
out becoming  solid  or  otherwise  altered  (Saalmiiller).  See  also  the  decom- 
positions of  castor  oil. 

4.  By  the  dry  distillation  of  ricinoleates  of  the  alkalis,  various 
products  are  obtained,  according  as  the  neutral  salt  is  distilled  alone, 
or  with  an  excess  of  alkali.     (Sco  xiii,  183, 187, 189,  and  xiv,  494.) 

a.  By  cautiously  distilling  the  neutral  socla-salt,  until  the  residue 
begins  to  froth  up,  a  distillate  of  ojnanthol  (xii,  446)  is  obtained,  the 
residue  containing  the  soda-salt  of  the  same  acid  that  is  formed  by 
the  diy  distillation  of  castor-oil  (see  below).  The  soda-salt  and  the 
glyceride  of  ricinoleic  acid  are,  therefore,  decomposed  in  the  same 
manner  by  distillation  (Stadeler).  According  to  Bouis,  the  neutral 
ricinoleates  of  the  alkalis  yield,  by  dry  distillation,  caprylic  aldehyde 
(xiii,  187),  and  a  peculiar  acid : 

CWH«0«  -  C«Hi«02  +  C»H»H)<  (Bonis). 

The  residue  froths  up  only  when  more  strongly  heated,  and  yields  a 
brown  fetid  distillate,  containing  only  a  little  oenanthol,  and  no  other 
aldehyde  (Stadeler). 

b.  A  mixture  of  ricinoleate  of  potash  or  soda,  with  excess  of  hydrate 
of  potash  or  soda,  froths  up  when  heated,  evolves  an  odour  of  mush- 
rooms, and  thickens ;  at  about  250"  it  ceases  frothing,  and  gives  o£P  a 
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large  quantity  of  hydrogen  (no  carbonic  acid),  and  a  volatile  oil, 
leaving  a  light  spongy  residue,  which  is  inflammable  while  hot.  By 
further  heating,  this  residue  is  also  decomposed,  with  formation  of 
white  vapours  having  a  repulsive  odour  (Bonis).  A  mixture  of  castor- 
oil  and  excess  of  hydrate  of  soda  behaves  in  the  same  manner  when 
heated. 

From  the  residues,  acids  separate  a  white  mass  which  gives  up 
sebacic  acid  (xiv,  493)  to  hot  water.  The  remainder  consists  of  a 
dark,  viscid  oil  (amounting  to  half  the  volume  of  the  oil  when  castor- 
oil  instead  of  ricinoleic  acid  is  employed),  which  is  saponifiable  to  a 
white,  hard  soap,  deposits  crystals  of  palmitic  acid  in  the  cold,  and 
sohdifies  only  partially  with  nitrous  acid  (Bonis).  According  to  Bonis, 
sebacic  acid  is  produced  more  especially  by  very  rapid,  and  to  a  less 
extent  by  slow  heating. 

The  volatile  oil  contains  two  constituents,  one  only  of  which  com- 
bines with  bisulphites  of  the  alkalis  in  the  manner  of  an  aldehyde 
(Limpricht).  According  to  Limpricht's  earlier  views,  which  were 
adopted  by  Bonis,  this  aldehyde-like  body  is  to  be  regarded  as  caprylic 
aldehyde  (xiii,  187) ;  but  according  to  the  statements  of  Stadeler,  which 
were  confirmed  by  Dachauer  &  Petersen,  and  are  now  accepted  by 
Limpricht,  it  must  be  regarded  as  methyl-cenanthol  (xiv,  1891  —  The 
second  body,  which  does  not  combine  with  bisulphites  of  the  alkalis,  is, 
according  to  Bonis,  Moschnin,  Squire,  Cahours,  Limpricht,  Malaguti, 
and  Dachauer  (Ann.  Pharm.  106,  269),  caprylic  alcohol  (xiii,  183) ;  but, 
according  to  Railton,  Wills,  Stadeler,  and  Petersen,  it  is  oenanthylic 
alcohol ;  according  to  E.  T.  Chapman  {N,  Cheni.  Soc.  J.,  3,  290),  some- 
times the  one,  sometimes  the  other  alcohol  is  produced. 

The  alcohol  is  produced  more  especially,  together  with  a  salt  of 
sebacic  acid,  by  heating  rapidly,  so  that  the  alkali  fuses  ;  the  aldehyde, 
by  heating  slowly  to  225°  or  230%  in  which  case  less  sebacic  acid  is 
formed  (Bonis).  These  statements  are  not  in  accordance  with  the 
results  obtained  by  Malaguti  and  Limpricht  (xiv,  494).  —  The  de- 
composition may  be  represented  by  the  following  equations :  a.  when 
methyl-o&nanthol  or  capryl-aldehyde  is  formed : 

C»H»*0«  +  4H0  «  C»«Hi«0'  +  C^B}H>^  +  4H. 

b.  When  caprylic  alcohol  is  produced : 

0»H9*0«  +  4H0  «  0"H"0»  +  0»H"K)»  +  2H. 

c.  When  oenanthylic  alcohol  is  formed : 

0»»H?*0«  +  4H0  -  C"HW0»  +  C*H"C)»  +  OR*. 

In  this  last  reaction  marsh-gas  (or  a  secondary  product^  must  bo 
formed,  unless  the  oenanthylic  alcohol  reanlts  f ronj  th^  f vutner  decom" 
position  of  the  sebate  (Stadeler). 

Eicinokalss.  The  alcoholic  solution  of  the  acid  expels  carbonic 
e\cid  from  alkaline  carbonates.  The  salts  are  all  soluble  in  alcohol, 
and  some  also  ia  ether,  They  do  uot  become  oxidised  gn  keeping 
(Saalmiiller), 

Bicinoleate  of  J?ary<a.  —  Preparation  (p.  132).  On  treating  with 
warm  alcohol,  a  portion  generally  remains  undissolved  in  the  form  of  a 
tough  yeUow  m^s  (SaaUauUer),  —  Wbit^  le^min^e,  very  w>ft  to  the 
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touch,  or  ci^stalline  crusts  (Saalmiiller).  Melts  at  100°,  without  loss  of 
weight,  to  a  tenacious  mass,  which  may  he  drawn  out  in  threads  like 
boracic  acid,  and  becomes  translucent  and  brittle  on  cooling  (Bonis). 
Dissolves  slightly  in  cold  water,  in  300  parts  of  cold  alcohol  of  95  p.  c, 
and  easily  in  hot  alcohol,  crystallising  on  cooling  (Svanberg  & 
Kolmodin). 

SaalmttUer         STanberg  A 
In  voGuOt  over  oil  of  vUriol,  mea»,  Kobnodm. 

36  C  216  5910  59*81 68-69 

33  H 33  903  938  896 

5  O  40  1094  10-54  1157 

BaO 76-5  20-93  2027  20-78 

C»H»BaO«   366-6    10000    10000    10000 

BouiB  found  2046,  Petersen  20*99  p.  c.  baryta, 

Strontia-salt.  Precipitated  from  the  ammonia-salt  by  chloride  of 
strontium.  Crystallises  from  alcohol  in  small  white  granules  (Saal- 
miiller). 

SaalmtiUer. 

0»H»3O«  289    84-75 

SrO  52     15-25    ....     146 

0»H»SrO«      341    10000 

Limt-saU.  —  Obtained  from  the  ammonia-salt  by  precipitation  with 
chloride  of  calcium.  Crystallises  from  alcohol  in  small  white  scales, 
which  lose  water  when  melted,  even  after  long  drying  in  a  vacuum 
over  oil  of  vitriol.  Melts  at  80**  to  a  pale-yellow  transparent  mass, 
which  is  brittle  and  friable  when  cold  (Saalmuller). 


36  C 
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40    
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28     
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C»H»OaO«      . 

317    

...     10000    .. 

10000 

Saalmiiller  supposes  the  salt  to  contain  1  at.  of  water,  the  presence  of  which  has 
not,  however,  been  demonstrated. 

Magnesia-salt.  —  Very  fine  needles,  insoluble  in  water  but  easily 
soluble  in  alcohol.  Contains,  after  drying  over  oil  of  vitriol,  6*69  p.  c. 
MgO.  (Saahniiller). 

Petersen. 

36  C 216  69-90  7008 

33  H 33  10-68  10-53 

5  0 40  12-95  18-34 

MgO 20  6-47  6-05 

0»H?BMgO«    ....    309    100-00    10000 

Zinc-salt.  —  Crystallises  from  alcohol  in  small  white  granules 
(Saalmiiller;. 

C»H»0* 289       87-79 

ZnO  40-2     12-21  1185 

0»H»ZnO«    ....    329-3 10000 
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Lead'ScUt.  —  The  acid,  when  heated  with  excess  of  lead-oxide,  loses 
2-9  to  8-6  p.  c.  of  water  (1  at.  =  3-02  p.  c),  and  forms  a  solid  compound, 
the  ethereal  solution  of  which,  on  evaporation  over  oil  of  vitriol,  leaves 
the  lead-salt  as  a  transparent  crystaUine  mass.  —  Melts  at  100°  to  a 
hght  brown  viscid  liquid,  and  solidifies  to  an  easily  pulverisable  mass. 
Dissolves  very  easily  in  ether  (Saalmuller).  Dissolves  in  cold,  and  not 
much  more  freely  in  hot  alcohol  (Svanberg  &  Kohnodin).  —  By  precipitat. 
ing  anunoniaoal  ricinoleio  aoid  with  neutral  acetate  of  lead,  a  curdy  precipitate  of 
Tariable  oompositioii  is  obtaine4  (SaaUndller). 

Saalmuller. 
At  100^  over  ail  qf  vitriol.  mean, 

36  0 216  63-87  64*68 

33  H  33  8-23  8*61 

6  0 40  9-97  9-69 

PbO 112    27*93  2712 


C»H»PbO«     ....    401    10000    100-00 

Silver-aaU,  —  Nitrate  of  silver  throws  down  from  the  ammonia-salt 
a  curdy  precipitate,  which,  when  treated  with  alcohol  or  ether,  partially 
dissolves,  but  for  the  most  part  blackens  and  remains  undissolved 
(Saalmuller).  It  softens  at  100°,  melts  at  higher  temperatures  to  a 
black  mass,  and  bums  with  evolution  of  disagreeably  smelling  vapours. 
Dissolves  easOy  in  hot  alcohol,  and  slightly  in  cold  alcohol  and  ether 
(Bonis), 
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Saalm^er  predpitatee  the  Bait  from  a  strongly  ammoniacal  eolation. 

Ricinoleic  acid  dissolves  in  all  proportions  in  alcohol  and  ether 
(Saalmuller). 


Ricinelaidic  Acid. 

C*H«0«  =  C»H»K)«,0*. 

P.  BouDET.     J,  Chim.  mdd.  8,  646 ;  J.  Pharm,  18,  497 ;   Arm.  Chim, 

Phys.  50,  414 ;  Ann.  Pharm.  4,  16. 
L.  Platfair.     Phil.  Mag,  29,  475;  Mem.  Chem.  Soc.  3,  222;   Ann. 

Pharm.  60,  822 ;  J.pr.  Chem.  40,  173. 
BoxJis.     If.  Ann.  Chim.  Phys.  44,  82, 

Palmineaiire, 

Formation.  Ricinoleic  acid  (the  mixture  of  fatty  acids  obtained  by 
saponifying  castor  oil  with  caustic  soda  and  decomposing  the  soap)  is 
mixed  with  nitric  acid,  and  nitrous  acid  is  passed  into  the  mixture, 
-whereupon  the  oU  solidifies.  Purification  is  effected  by  washing  with 
hot  water,  crystallising  repeatedly  from  alcohol,  and  pressing,  till  the 
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melting  point  becomes  constant  (Playfair).  —  2.  Ricinelaidin  is  saponi- 
fied with  caustic  potash,  and  the  soap  is  salted  out,  decomposed  by 
hydi-ochloric  acid,  and  purified  according  to  the  first  method  (Boudet. 
Playfair). 

Propei'ties.  Tufts  of  white  silky  needles,  melting  at  50°  (Boudet. 
Bonis).  When  prepared  accorduig  to  the  first  method,  it  melts  at  45 — 46^ ; 
according  to  the  second,  at  44-2*^  (Playfair).  Solidifies  at  48*5°  (Bonis) 
to  a  crystalline  mass  (Playfair).     Keddens  litmus  strongly  (Boudet). 
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a  was  prepared  according  to  1 ;  &  bysapouifying  a  and  decomposing  the  soap. 
Playfaip  gave  for  a  the  formula  C'H^O*  j  for  J,  C*H®0*.  —  Isomeric  wiui 
ricinoleic  acid  (G-erhardt.     Bouis). 

Eicinela'idic  acid,  subjected  to  rapid  distillation^  fields  a  buttery 
distillate,  containing  a  large  quantity  of  undecomposed  acid  and  the 
same  volatile  oil  which  is  produced  by  the  dry  distillation  of  castor  oil : 
towards  the  end  of  the  distillation,  a  yellow  empyreumatic  oil  passes 
over,  whilst  a  little  charcoal  remains  behind  (Boudet).  AVhen  heated 
with  hydrate  of  soda,  it  yields  the  same  products  as  ricinoleic  acid 
(Koch,  Ann.  Pharrn.  119,  173  ;  Kopp's  Jahresber,  1861,  359). 

Ricinelaidic  acid  decomposes  alkaline  carbonates.  The  ammonia-salt 
is  not  crystallisable  (Boudet). 

Potash-salt.  —  Obtained  by  boiling  the  acid  with  a  concentrated 
aqueous  solution  of  carbonate  of  potash,  dissolving  the  soap  which 
separates  on  coohng,  in  alcohol,  filtering  from  carbonate  of  potash, 
and  evaporating  (Playfair). 

Sofla-saU,  —  Formed  by  neutraUsing  the  acid  with  carbonate  of 
soda.  The  alcohoUc  solution  forms  a  jelly  on  cooling,  A  dilute 
a<]ue(.:us  solution  deposits  a  bi-acid  salt,  which  crystallises  from  alcohol 
hi  uec^dles,  and  reddens  litmus  (Boudet). 

Baryta-salt,  —  Obtained  by  precipitating  the  potash-salt  with 
chloride  of  barium,  and  washmg  the  precipitate  with  water  and 
alcohol.  — •  White  powder,  unctuous  to  the  touch  (Playfair). 
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The  Ume^ealt  is  soluble  in  boiling  alcohol.  —  The  magnesia-salt^ 
obtained  by  dissolving  magnesia  in  ralcohohc?)  richielaYdic  acid,  has  an 
alkalioe  reaction,  and  crystallises  irom  the  easily  formed  solution  ix^ 
warm  al^hol  in  email  laming,  which  melt  below  100''  (Boudet), 
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Lead-salt,  —  Oxide  of  lead  forms  with  the  acid  a  salt  which  is 
soluble  in  boiling  alcohol,  and  separates  from  a  concentrated  solution  in 
the  form  of  a  jelly,  and  from  a  dilute  solution  in  needles  (Boudet). 
Neutral  acetate  of  lead  precipitates  from  the  soda-salt  a  basic  salt  of 
varying  composition  (Playfair). 

Copper-salL — Obtained  by  double  decomposition  as  a  fine  green 
precipitate.  It  is  less  soluble  in  alcohol  than  the  lime-salt,  and  separates 
from  the  solution  in  flocks  on  cooling.  The  salt  is  decomposed  by  pro- 
longed boiling  with  alcohol,  with  separation  of  oxiae  of  copper 
(Boudet). 

SUver-salL  —  Light,  white  powder,  soluble  in  ammonia  but  insoluble 
in  water,  alcohol  and  ether  (Playfair.  Boudet). 

Playfair.  Bouis. 

53-33  51-64  to  62-66  52  66 

8-14  8-12   „     8-52  786 

11-85  12-48 

26-68  27-86  „  2769  2700 
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The  acid  dissolves  easily  in  alcohol  and  in  ether. 

Appendix  to  Bidnoleic  and  Bicinekiidic  Adda* 

1.  Castor  Oil. 

Biciniuol.  JHnnea  Palntdl    From  the  seeds  of  Ficinus  communis  (Hand- 

buch  viii,  Phyiochem,  24).     Concerning  its  preparation,  see  Planche  {BuU,  Fharm. 
1,  241.) 

Transparent,  colourless  or  greenish-yellow,  viscid  oil.  Sp.  gr.  at 
19°  =  0-96,  constant  in  different  samples  (Bouis) ;  0-964  (Brandis); 
0-9612  (Brisson);  0*9748  (Brandos  &  Keiche);  0*9699  at  12°,  0*9575  at 
25°,  0-9081  at  94°,  the  sp.  gr.  of  water  at  15°  being  1  (Saussure). 
Sp.  gr.  after  separation  of  the  stearin,  0-9369  at  21°  (Scharling).  lias 
a  faint  smell,  and  a  mild,  afterwards  somewhat  sharp  taste.  Acts  as 
a  purgative.  —  Without  action  on  polarised  light  (Bouis  &  Silber- 
mann).  —  Does  not  solidify  at  —  15°  (Bouis).  Solidifies  at  —  18°  to  a 
transparent  yellow  mass  (Brandis).  The  oil  obtained  by  expression, 
but  not  that  obtained  by  boiling,  deposits  stearin  in  the  cold  (Boutron- 
Charlard,  J,  Fharm.  8,  392).  See  below.  —  Dissolves  in  all  proportions 
in  absolute  alcohol  (V.  Rose,  Bouis) ;  in  1-J  parts  of  alcohol  of  36°  (Bouis). 
Mixes  with  ether  (Braude)  and  with  chloride  of  ethyl  ^Pfaff), 
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The  formula,  C^WQ^,  propowd  by  Lefort,  expreBses  the  percentage  oompoeition, 
l)ut  not  the  decompositiona  of  the  oil«  Qwiov  oil,  409(9rd^ig  tg  Tuvpn,  OQOtw^g 
tmAll  ^UAntiti^s  of  ncinine  (p.  148), 
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When  exposed  to  the  air,  ca43tor  oil  becomes  thicker  and  dries  up, 
without  turning  opaque  (Saussure,  Bouia). 

Dry  distiUcUioH,  Castor  oil  begins  to  boil  about  265**,  and  yields  a 
distillate  consisting  at  first  chiefly  of  a  more  volatile,  afterwards  of  a 
less  volatile,  oil,  without  any  great  evolution  of  gas.  After  -Jrd  of 
the  oil  has  passed  over,  the  evolution  of  gas  becomes  more  abundant, 
and  the  residue  thickens  without  becoming  coloured,  and  suddenly 
swells  up  to  a  spongy,  elastic,  caoutchouc-Uke  mass,  which  fills  the 
retort.  100  parts  of  the  oil  thus  treated,  yield  3  or  4  parts  of  a  com- 
bustible gas  (free  from  carbonic  acid),  33  or  34  parts  of  distillate,  and 
62  to  64  parts  of  spongy  residue  (Bussy  &  Lecanu). 

The  formation  of  the  spongy  mass  (see  below)  may  be  prevented  by 
heating  the  oil  very  slowly  from  the  beginning  (Bonis).  —  The  distillate 
consists  of  water,  oenanthol  (xii,  446)  (Bussy),  acetic,  ricinic,  and 
ricinoleic  (p.  131)  acids  (Bussy  &  liecanu).  It  contains,  besides 
oenanthol,  a  little  acrolein,  oenanthylic  acid  (Bussy),  and  hydrocarbons, 
the  last  more  particularly  when  the  spongy  mass  is  not  formed  (Bouis). 
When  distilled  with  water,  it  yieldsjoenanthol  containing  acrolein,  from 
which  crystals  [of  hydrate  of  oenanthol  (xii,  448)  ?  ]  separate  on  cool- 
ing to  —18°  (Bussy). 

According  to  Stanek,  the  decomposition  of  castor  oil  takes  place 
by  two  stages :  a.  Formation  of  (acrolein  and)  oenanthoL  Probably 
thus: — 

0»H«0«  +  2H0  -  2Q»*H"0*  +  aCHH*0>, 

Bicinoleic  acid. 

In  this  reaction  aldehyde  must  be  formed,  from  which  Bussy  and 
Lecanu's  acetic  acid  may  have  been  produced.  —  b.  Formation  of  the 
spongy  residue. 

C»H«0«  =•  0»H"0*  +  aHO  +  H  (Stanek). 

Pyroricinio 
add. 

This  explanation  appears  to  me  to  be  inoorrect  (Kr). 

The  vapours  produced  by  heating  castor  oil  are  inflammable,  and 
bum  with  a  very  bright  flame.  If  the  flame  be  extinguished,  the  same 
spongy  mass  remains  which  is  formed  by  dry  distillation.  See  Jonas 
(TV.  Br.  Arch.  46,  168).  —  Castor  oil  is  decomposed  by  the  action  of 
superheated  steam  at  160®,  solid  and  liquid  fatty  acids  being  produced 
(Scharling,  J,  pr,  Chem.  60,  377> 

By  the  action  of  moist  chlorine  and  bromine,  chlorinated  and  bro- 
minated  castor  oil  are  formed.  (See  ivi,  316).  Broininated  castor  oil  is 
colourless  when  freshly  prepared,  but  turns  brown  on  heating ;  it  is  a 
very  thick  liquid  of  sp.  gr.  1-258  at  13-5^  containing  35*0  p.  c.  of 
bromine  (C**H**Bi**0*,  according  to  Lefort).  —  Chlorinated  castor  oil  is 
light-yellow,  viscid,  of  sp.  gr.  1-071  at  17*5°,  and  contains  19*65  p.  c. 
of  chlorine  (C«H«D1H)8)  (Lefort,  N.  J.  Pharm.  23,  349). 

Castor  oil  gradually  absorbs  sulphurous  add  gas  on  long  exposure 
thereto ;  the  oil  becomes  thinner  and  after  some  time  solidifies,  from 
the  formation  of  ricinelaYdin  (Boudet).  Saalmuller  and  Bouis  were 
unable  to  obtain  ricinelaidin  in  this  way ;  oil  saturated  with  sulphurous 
acid  remained  unchanged  even  after  keeping  for  eight  years  (Bonis). 
Over  mercury,  castor  oil  absorbs  10  or  12  tunes  its  volume  of  sulphu- 
rous acid  gas,  which  it  gives  up  again  completely  to  water  (Saalmu  Uer). 
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Castor  oil  disBolyes  in  oil  of  vitriol^  forming  a  yellow  to  yeliowifih- 
brown  solution,  which  on  addition  of  sugar  [or  acetic  acid  (A.  Vogel)] 
and  gentle  warming,  assumes  a  fine  purple-violet  colour,  resembling 
that  produced  by  gallic  acid  under  similar  conditions  (Neukomm,  Ann, 
Pharm.  116,  41 ;  A.  Vogel,  N.  Jahrb.  Fharm.  8,  150).  — The  oil  is  not 
coloured  by  shaking  with  ^th  of  its  volume  of  sulphuric  acid  of  sp.  gr. 
1*635  or  less  (Calvert).  —  Its  solution  in  absolute  alcohol  is  decom- 
posed by  hydrochloric  acid  gas,  with  formation  of  glycerin  and  the  vinic 
ethers  of  the  fatty  acids  (Rochleder,  Ann,  jPharvu  59,  260).  gee  vii, 
239. 

Castor  oil  in  contact  with  htfponitric  acid,  solidifies  more  slowly  than 
the  (non-drying)  fatty  oils,  but  more  quickly  than  rape  oil|  to  a  golden* 
yellow  mass  of  ricinelaidin  ^Boudet).  The  conversion  is  effected  even 
by  i^th  or  less  of  hyponitnc  acid ;  it  is  brought  ^bout  also  by  mer- 
curous  nitrate  (Boudet),  but  more  slowly,  being  complete  only  after 
some  days  (Davidson,  Ed.  N.  Phil.  J.  250  j  /.  pr,  Chem.  20,  235).  After 
solidification  a  slow  and  regular  evolution  of  nitrogen  takes  place,  conti- 
nuing for  a  month  when  a  quantity  of  hyponitric  add  equal  to  -^th  of  the 
volume  of  the  oil  has  been  employed,  and  yielding  a  volume  of  nitrogen 
nearly  equal  to  that  of  the  oil  (Boudet).  —  When  mixed  with  one-third 
or  half  its  volume  of  hyponitric  add,  castor  oil  becomes  hot,  froths  up, 
and  turns  opaque  and  viscid  (Boudet).  —  The  oil  is  not  coloured  by 
agitation  with  -^th  of  its  volume  of  nitric  acid  of  sp.  gr.  1*33  or  less ; 
on  the  further  addition  of  10  volumes  of  caustic  soda  solution,  ^it 
forms  a  ropy  mass.  When  shaken  with  -^th  of  its  volume  of  nitro- 
Bulphuric  acid  (composed  of  equal  volumes  of  sulphuric  add  of  sp.  gr, 
1*845  and  nitric  acid)  it  assumes  a  brown-red  colour  in  two  minutes 
(Calvert,  /.  pr.  Chem.  61,  354).  —  When  heated  with  dilute  nitric 
acid,  it  froths  up  stron^y,  and  on  continued  distillation  yields  osnan- 
thylic  acid  (xii,  451),  whilst  a  thick  fatty  oil  still  containing  oanan- 
thylic  acid,  remains  in  the  retort,  together  with  nitric  add  holding 
suberic  and  oxalic  acids  in  solution  (Tilley,  Ann,  Pharm.  39,  160), 
Besides  these,  azelaic  acid  is  produced,  but  no  sebacic  acid  (Arppe,  Ann, 
Pharm.  120,  288 ;  124,  98).  When  the  oil  is  very  slowly  heated  with 
dilute  nitric  acid,  a  large  quantity  of  hydrocyanic  acid  is  given  off,  and, 
on  cooling  the  mixture  before  the  formation  of  suberic  acid  takes  place, 
it  deposits  hard,  fern-like  crystals  of  an  acid  soluble  in  water  and 
alcohol  This  body  melts  when  heated,  giving  off  acid  vapours,  and 
forms  a  baryta-salt  soluble  in  a  large  quantity  of  water,  and  a  silver- 
salt  which  explodes  when  heated.  It  contains,  on  an  average,  20*92 
p.  c.  C,  10*34  N.,  4*39  H.,  and  64*35  0.,  corresponding  to  the  formula 
C"X*H"0»  (21*05  C,  10*52  N.,  426  H.,  and  64*17  0.)  (Bonis). 

By  the  action  of  chloride  of  lime  on  castor  oil,  chloroform  is  obtained 
(Chautard).  —  The  oil,  heated  with  bichromate  of  potaik  ^pd  4^ute  sul- 
phuric add,  yields  oenanthylic  acid  and  a  neutral  volatu^  9il  having  the 
composition  of  valeric  aldehyde  (xi,  17)  (Arzbacher,  ainj^  Pharm.  73, 
200).  When  it  is  digested  or  heated  with  alcoholic  ammonia,  ricino- 
lamide  (p.  147)  is  produced  (Boullay ;  Bouis). 

Castor  oil  is  easUy  saponified  by  heating  with  aqueous  alkalis ;  it 

yields  8  p.  c.  of  glycerin  and  (on  decomposing  the  soap)  94  p.  c  of  oily 

fatty  acids,  the  latter  consisting  of  ricinoleic  acid  with  a  small  quantity 

of  solid  fatty  acids  (Bussy  &  Lecanu).     See  the  decompoBitif^mth  excess  of 
alkalii  under  Sieinoleic  acid  (p.  133). 

Concerning  the  soUd  fatty  acids  of  castor  oil,  varying  statements  have 
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been  made :  a.  According  to  Bussy  &  Lecanu,  the  oily  mixture  of 
fatty  acids  deposits,  at  15*^  to  18^,  -^th  at  most  of  an  acid  melting  at 
130°  (Bussy  &  Lecanu's  margaritic  acid),  and  afterwards,  at  10°  to  12**, 
ricinic  acid  melting  at  22^.  Margaritic  acid,  after  re-crystallising  and 
pressing,  forms  pearly  laminae  containing  70*5  p.  c.  C,  10*9  U.,  and 
18"6  0. ;  it  distils  partly  undecomposed,  is  more  diflScultly  soluble  in 
alcohol  than  margaric  acid,  and  forms  a  magnesia-salt  insoluble  in 
alcohol.  —  Ricinic  acidy  which  is  obtained  also  by  the  distillation  of 
castor  oil,  is  white  and  pearly ;  it  soUdifies  in  a  crystalline  mass  after 
fusion,  and  distils  almost  without  decomposition.  It  contains  73*56 
p.  c.  C,  9*86  H.,  and  16*58  0.,  and  dissolves  very  easily  in  alcohol  and 
ether.  The  magnesia-salt  prepared  with  one  part  of  magnesia  and 
two  parts  of  the  acid,  when  dissolved  in  alcohol,  turns  reddened  litmus 
blue ;  it  is  not  perceptibly  soluble  in  water,  but  dissolves  easily  in 
alcohol,  and  crystaUises  therefrom  in  white,  shining  needles.  The 
lead-salt,  which  has  an  alkaline  reaction,  is  very  easily  soluble  in 
alcohol.  This  behaviour  of  the  salts  distinguishes  ricinic  acid  from 
other  fatty  acids  (Bussy  &;  Lecanu).  —  b.  According  to  Saalmiiller,  the 
solid  acids  are  separated  with  difficulty  by  exposing  crude  ricinoleic 
acid  to  a  temperature  of  —  10°  or  —  12'',  but  more  easily  and  com- 
pletely after  the  addition  of  ^rd  of  the  volume  of  alcohol.  The  laminro 
which  separate  exhibit  the  melting-point  of  margaric  acid  only  when 
they  are  contaminated  with  alkali.  After  purification  they  melted  on 
one  occasion  at  74°,  solidifying  again  at  68°  to  70°,  and  contained 
76*85  p.  c.  C,  12*74  H.,  and  10*41  0.,  and  might  therefore  be  regarded 
as  stearic  acid.  On  a  second  occasion  they  had,  with  the  same  melting- 
point  (74°),  the  composition  of  palmitic  acid  (mean:  74*66  p.c.  C,  12*65 
±1.,  and  12*69  0.).  On  a  third  occasion  white  granules  and  tables, 
melting  at  51°  (after  distillation  at  54°),  were  obtained  from  the  spon- 
taneously formed  deposit  in  castor  oil,  their  composition,  according  to 
analyses  which  were  not  concordant,  being  represented  by  the  formula 
C"H"0»,  and  that  of  the  potash-  and  silver-salts  by  G^R«KHy.  Saal- 
muller  invariably  found  only  one  acid,  not  susceptible  of  further  decom- 
position (Ann.  Pharm.  64,  108.  —  Sill.  Am.  J.  [2]  8,  263  ;  Kopp's 
Jahresber,  1850,  403).' — c.  Castor  oil,  when  kept  in  large  quantities, 
deposits  a  solid  fat,  which,  after  repeated  treatment  with  alcohol,  melts 
at  44°,  and  solidifies  to  a  waxy  mass.  By  saponifying  this  body,  and 
decomposing  the  soap,  an  acid  is  obtained  which  melts  at  72°,  and 
cannot  be  decomposed  by  re-crystalUsation  from  alcohol.  The  acid  may 
be  obtained  of  the  same  melting-point  by  converting  the  expressed  oil 
into  lead-salts  and  removing  the  portion  soluble  in  ether.  Its  solution 
in  50  parts  of  boiling  alcohol  solidifies  almost  completely  at  12°.  It 
contains  74*05  p.c.  C,  13*18  H.,  and  12*77  0. ;  in  the  silver-salt  52*39 
p.  c.  C,  9*35  II~  29*40  Ag.,  and  8*86  0. ;  and  has,  therefore,  with  the 
melting-point  oJf  stearic  acid,  the  composition  of  palmitic  acid ;  it  is, 
however,  niiiie  volatile  than  stearic  acid,  and  must  be  regarded  as  a 
peculiar  aoid  (Scharling,  J.  pr,  Cftem.  45,  434), 


8.  Oil  o/Jatropha  Curcas  {ITandbuch  yiU  [2],  24.) 

Oleum  Bieintm.  Colourless  oil  of  sp,  gr.  0*91  at  19*,  Inodorous, 
and  of  mild  taste.  Solidifies  to  a  buttery  mass  at  —  8*.  — Absorbs 
oxyj^en  slowly  from  tho  air,    When  heated  It  yields  acrolein,  sebaoio 
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acid,  and  other  products.  When  saturated  with  sulphurous  acid  gas, 
and  set  aside  for  three  months,  it  deposits  crystalline  nodules  of  an 
acid,  which,  after  crystallisation  from  alcohol,  melts  at  bS°  and  has  the 
composition  of  isocetic  acid  (xvi,  365).  —  The  oil  carbonises  with  oil  of 
vitriol  at  11 0**.     Hyponitric  acid  renders  it  pasty,  but  not  quite  solid. 

—  Nitric  acid  evolves  nitric  oxide  and  hydrocyanic  acid,  sets  free  solid 
fatty  acids,  and  ultimately  forms  suberic  acid.  —  With  alcoholic  ammonia 
the  oil  forms  isocetamide  (xvi,  365).  —  It  is  nearly  insoluble  in  alcohol. 

—  Saponifies  slowly  with  caustic  potash,  and  quickly  with  caustic  soda, 
forming  a  white  hard  soap,  containing  isocetic  acid  and  a  fluid  oleic  acid 
of  the  formula  C*II*H)*,  which  does  not  solidify  at  —  lO'*,  and  forms 
two  lead-salts  soluble  in  ether,  C«H»PbO«,  and  2C*n»H)»,  (PbO,HO) 
(Bonis,  Compt.  rend.  39,  923;  Pharm.  Centr,  1854,  913;  Chem.  Gaz. 
1854,  469).  Since,  according  to  Arnaudon  &  Ubaldini  (Kopp's  Jahresber. 
1858,  536),  the  oil  yields  capryhc  alcohol  when  heated  with  hydrate  of 
potash,  the  fluid  oleic  acid  may  doubtless  be  regarded  as  ricinoleic 
acid. 

3.     Oil  of  the  fruit  of  JcUropha  gjauca  and  /.  ^/aftc?M/t/era.— Yellow, 
of  sp.  gr.  0*963  ;  solidifying  at  5*  (Lepine), 


4.  Spon{jy  Residue  from  the  dry  distillation  of  Castor  Oil. 

BussY  k  Lecanu.     /.  Pharm,  13,  57. 
Stanek.     J.  pr.  Chem.  63,  138. 
Bouis.     N,  Ann.  Chim,  Phys.  44,  80. 

When  the  residue  left  in  the  distillation  of  castor  oil  (according  to 
p.  138),  is  freed  from  acrolein  and  residual  oil,  by  means  of  alcohol 
(Bussy  &  Lecanu),  alcohol  and  ether  (Stanek),  or  water  and  alcohol 
(Bonis),  there  remains  an  elastic,  pale-yellow,  inodorous  and  tasteless 
mass,  which  is  somewhat  friable  after  drying  (Bussy  &  Lecanu). 

This  mass  dried  at  100°  contains  on  an  average,  77*15  p.c.  C, 
10-77  H.,  and  1*2*08  0.,  corresponding  to  the  formula  C**H**0*  (by  calc. 
77-30  p.  c.  C,  10*42  11.,  and  12*28  0.),  and  from  its  behaviour  with 
caustic  potash,  is  to  be  regarded  as  pyroricinate  of  acryl  (Stanek).  It 
contains  73-2  p.  c.  C,  10*9  II.,  and  15-9  0.,  agreeing  with  the  formula 
C«H»0«  (by  calc.  72  97  p.  c.  C,  1081  H.,  and  16*22  0.);  it  is  saponifiable, 
and  forms  a  silver-salt  soluble  in  ammonia,  and  a  baryta-salt,  C*n*^BaO*, 
containing  21  p.  c.  baryta,  insoluble  in  water,  alcohol,  and  ether  (Bouis). 

The  spongy  mass  decomposes  when  heated^  without  softening  [with 
formation  of  acrolein  (Stanek)],  and  with  access  of  air  burns  slowly, 
with  a  bright,  slightly  smoky  flame.  —  It  is  not  perceptibly  acted  on 
by  nitric  acid,  oil  of  vitriol,  or  hydrochloric  acid  (Bussy  &  Lecanu). 
By  saponification  with  strong  caustic  potash  it  is  resolved  into  pyro- 
ricinic  acid  and  a  brown  resin,  evolving  at  the  same  time  an  odour  of 
aldehyde-resin.  Stanek  regards  the  body  formed  in  this  reaction,  as  a 
compound  of  acrolein  (C^H^H)*  =  C»H»«0>,C«H*0»).  It  is  not  acted  upon 
by  dilute  caustic  potash  (Bussy  &  Lecanu). 

Insoluble  in  alcohol,  ether,  and  volatile  and  fatty  oils,  even  when 
boiling  (Bussy  &  Lecanu). 
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5.  PyroriGinic  Acid. 

Stanek.     Wien.  AJcad.  Ber.  12,  588  ;  J.pr.  Chem.  63, 188  ;  Pharm.  Oentr. 
1854,  613 ;  Chem.  Gaz.  1854,  881. 

Aporicinic  acid  (Berzelius).    Preyiouflly  obseired  by  Bussj  and  Lecanu. 
Formation*     (P.  138.) 

Prq>aration.  Castor  oil  is  distilled  in  a  retort  over  an  open  fire, 
till  the  residue  swells  up,  with  evolution  of  gas ;  and  the  residue,  after 
cooling,  is  treated  with  alcohol  and  with  ether  and  alcohol  in  succes- 
six)n,  to  remove  substances  soluble  in  those  menstrua.  The  undissolved 
portion,  Stanek's  pyroricinate  of  acryl  (p.  I4l),  is  saponified  with 
caustic  potash,  salted  out,  and  converted  into  a  lime-salt  by  dissolving 
the  soap  in  water  and  precipitating  with  chloride  of  calcium.  The 
lime-salt  is  extracted  by  etner,  and  decomposed  by  hydrochloric 
acid ;  the  precipitate  is  again  dissolved  in  caustic  potash,  and  precipi- 
tated with  neutral  acetate  of  lead ;  the  lead-salt  is  decomposed  under 
alcohol  by  hydrosulphuric  acid ;  and  the  solution,  filtered  from  sulphide 
of  lead,  is  mised  with  water,  and  the  alcohol  driven  off. 

After  several  hours'  drying  at  100°,  it  forms  a  semi-fluid,  amber- 
yellow,  or  brownish  mass,  of  pecuUar  odour.  On  further  drying  it  loses 
more  water,  and  after  three  days'  exposure  to  a  temperature  of  100% 
contains  82'5  p.  c.  C,  correspond^g  to  the  formula  CH'^O*  (Stanek). 


Dried  ai  100*/or  several  hour»,  Stanek. 

86  C 216    70-69  704 

84  H    84    1111  110 

7  0 56    18-30  18  6 


C»H>*07      ....    806    100-00    100-0 

StaneVfl  formula.    From  the  analysis  of  the  lead-salt  he  considers  the  acid  to  be 

Decomposttions.  By  dri/ing  (see  above).  —  The  freshly  prepared  lime- 
soap,  when  heated  to  260**  with  excess  of  soda-Umej  leaves  a  residue 
(free  from  sebadc  acid)  from  which  sulphuric  acid  sets  free  caprylic  acid. 

Pyroridnic  acid  is  insoluble  in  water.  —  It  forms  with  magnesia  a 
salt  insoluble  in  water  and  alcohol  (Bussy  and  Lecanu). 

Lead-aalt.  Preparation,  see  abore.  Perfectly  insoluble  in  alcohol  and 
ether. 

At  100^.  Stanek. 

86  0 216  66-58  66-66 

80  H   80  7-86  766 

3  o 24  6-29  705 

PbO 111-8  29-27  28-64 

0»H»PbO<      ....    381-8    100-00    10000   . 

Pyroricirjic  acid  dissolves  in  weak  alcohol  less  freely  than  oleic  acid 
(Bussy  &  Lecanu,  J.  Pharm,  13,  57). 
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6.  Bioinine. 

TusoN.     Chem.  Soc.  J.  17,  195  j  Chem.  Newsy  9,  209;  ZdUchr.  Ch. 
Pharm.  7,  309. 

An  alkaloid  contained  in  castor-seeds.  Croton  seeds  contain  a 
similar  base,  perhaps  the  same. 

Pr^aration,  The  bruised  seeds  are  exhausted  by  repeated  boiling 
with  water ;  the  decoction  is  strained ;  and  after  separating  the  oil  as 
completely  as  possible,  it  is  evaporated  to  an  extract,  which  is  boiled 
with  alconol  and  filtered.  After  standing  for  24  hours,  the  tincture  is 
separated  from  the  deposited  resin,'and  the  alcohol  is  distilled  off.  The 
residue,  on  standing,  deposits  crystals'  of  ricinine,  which  are  purified 
by  re-crystallisation  from  alcohol,  with  the  help  of  charcoal. 

Properties.  Colourless,  rectangular  prisms  and  laminae,  having  a 
slight  taste  of  bitter  almonds.  When  heated  it  melts  to  a  colourless 
liquid,  which  solidifies  in  crystalline  needles.  Sublimes  unchanged 
between  two  watch-glasses.     Contains  nitrogen. 

Bums  when  strongly  heated  on  platinum  foil  with  a  luminous 
smoky  flame.  Dissolves  in  oil  of  vitriol  without  coloration ;  the  solu- 
tion is  coloured  green  by  chromate  of  potash.  —  Dissolves  in  nitric  acid 
without  evolving  red  fumes,  and  on  evaporation  leaves  colourless 
needles,  which  tmrn  white  in  water. 

Kicinine  is  insoluble  in  water.  —  It  forms  with  hydrochloric  acid^  a 
compound  which  is  decomposed  by  evaporating  the  solution.  —  Its 
solution,  mixed  with  mercuric  chloride,  solidifies  after  some  minutes 
to  a  crystalline  mass  of  fine  needles.  —  The  hydrochloric  acid  solution, 
when  evaporated  with  chloride  of  platinum,  yields  orange-coloured 
octahedra  of  the  double-^salt. 

Ricinine  is  soluble  in  alcohol^  and  nearly  insoluble  in  ether  and 
bentene. 

Eicinoleate  of  Ethyl. 

C^^O  s=  C*H»0,C*»H«0». 

Saaluuller.    Ann,  Pharm.  64,  123. 
SieMlnneHer. 

Formed  by  passing  hydrochloric  acid  gas  into  an  alcoholic  solution 
of  ridnoleic  add  [into  alcohoKc  castor  oil  (Rochleder,  Ann.  Pharm.  59, 
260)1,  and  purified  by  precipitating  with  water,  and  washing  with 
alkanne  and  pure  water. 

Wine-yellow  oil,  not  volatile  without  decomposition. 

SaalmMer. 

40  0 240  1   78-62  78-87 

38  H  88  11-66  11-76 

6  0  , 48  14-72  14-37 


0<H»0,0»H»0»  ...,  826  10000  10000 
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Ricinelaidate  of  Ethyl. 

C*«H«0*  =  C*H»0,C"IP»0». 
Platfair.    Phil,  Mag.  29,  479. 

Formed  by  the  action  of  hydrochloric  acid  gas  on  alcoholic  ricine- 
laidic  acid. 

Melta  at  16  ®(Playfair.  Bonis).  — Dissolves  slightly  in  cold,  and  very 
freely  in  hot  alcohol. 

Plajfair. 
medHM 

40  0 240 73-62     72-43 

38  H    38    11-66     1213 

6  0 48    14-72    15-44 

C*H»0,C»H»0»      ....    826    10000    10000 

Bicinelaidin. 

Literature;  see  under  Ricinelaidic  add  (p.  135). 
Pdlmin,    DiscoTered  by  Boudet. 

Foiination,  1.  From  castor  oil  and  hyponitric  acid  (p.  139).  — 
2.  Prom  castor  oil  and  sulphurous  acid  (p.  138). 

Preparation,  Hyponitric  acid  gas  is  passed  into  castor  oil ;  or  the 
oil  is  shaken  with  3  p.  c.  of  its  weight  of  nitric  acid  saturated  with 
nitrous  acid,  whereupon  the  oil  is  coloured  reddish  and  converted  into  a 
solid  mass,  sometimes  yellow,  brittle,  and  waxy,  sometimes  translucent 
and  glassy.  It  is  piu-ified  by  washing  with  water  and  crystallising 
from  alcohol  (Bouis),  or  ether  (Playfair). 

Small  white  nodules  (Bouis).  Opaque,  amorphous  granules  (Play- 
fair).  Melts  at  43°  (Playfair),  45°  (Bonis),  62°  to  66°  (Boudet).  Soli- 
difies slowly,  remaining  pasty  for  a  long  time. 

Playfair.  Bouis. 

mean,  mean* 


78  C 

14  0 

•••• ••       72     »•••. 

...       11-04    

...      1718    

...      72-95    

...      15-56    

...      71-45 
...      11-07 
...      17-48 

C»H«0*;30»H"K)»   ....    652    10000    10000    10000 

Flay&ir  proposed  the  formula  U^il**0* ;  Bouis,  the  one  abore. 

Decompositions.  Impure  ricinelaidin  turns  brown  in  the  air  (Bouis  K 
— T-When  submitted  to  dry  distillation  it  behaves  hke  castor  oil,  yield- 
ing a  dark,  brown-red  spongy  residue,  a  distillate  containing  oenanthol 
(Bertagnini,  Ann,  Pharm,  85,  282),  and  an  oily  acid,  fluid  at  0°,  but  no 
ricinelaidic  acid  (Boudet).    If  the  oenanthol  be  driven  off  from  the  dis- 
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filiate  by  means  of  steam  there  remains  a  solid  acid,  containing  73*82 
p.  c.  C,  and  11-21  H.  (Bouis),  —  With  care  the  distillation  may  be  con- 
tinued to  the  end  without  the  formation  of  the  spongy  residue,  in  which 
case  a  large  quantity  of  acrolein  and  solid  hydrocarbons  pass  over, 
whQst  a  Uttle  carbon  remains  behind  (Bouis).  Ricinelaldin  is  saponi- 
fiable,  though  less  easily  than  castor  oil ;  it  diffuses  thereupon  an 
odour  of  volatile  oil  (Boudet).  —  By  distillation  with  excess  of  hydrate 
of  potash  it  yields  caprylic  alcohol,  sebate  of  potash,  and  two  other 
acids  (Bonis).     See  paf  e  133. 

Ricinelaidin  dissolves  slightly  in  cold  alcohol  (Playfair);  in  2  parts 
of  alcohol  of  36  gr.  at  30°,  and  still  more  freely  in  boiling  alcohol 
(Boudet).    It  is  easily  soluble  in  ether  (Boudet^ 


Bromine'Tiuclem  C"BrH*. 

Bromostearic  Acid. 

C»BrH»0*  =  C»BrH»  0*. 

A.  G.  OuDEiCANNS,  Jun.     J,pr.  Chem,  89,  193. 
See  page  106. 

Stearic  acid  (7  parts)  is  heated  with  water  and  bromine  (4  parts), 
in  a  sealed  tube,  to  130""  or  140°  at  most,  till  the  brown  colour  of  the 
bromine  disappears,  and  the  mixtm^e  assumes  the  appearance  of  a 
yellow  oil,  cooling  to  a  crystalline  solid.  After  washing  away  the 
hydrobromic  acid,  the  contents  of  the  tube  are  dissolved  in  20  times 
their  weight  of  warm  alcohol  of  80  p.  c,  and  the  unchanged  stearic 
acid  is  separated  by  cooling  to  —  10°.  The  liquid  is  then  mixed  with  an 
equal  volume  of  water  and  an  excess  of  crystallised  carbonate  of  soda, 
and  evaporated  to  dryness  over  the  water-bath.  The  tough  saUne  mass 
thus  obtained  is  boiled  with  10  volumes  of  alcohol  of  80  p.c,  and  filtered 
as  hot  as  possible ;  and  the  crystals  of  bromostearate  of  soda  which 
form  in  the  filtrate  (and  of  which  more  may  be  obtained  by  evaporating 
the  solution),  are  collected  and  purified  by  repeated  crystallisation  from 

alcohol.     The  mother-liquor  contains  hihromostearate  of  soda. 

From  the  soda-salt  the  bromostearic  acid  is  separated  by  dilute  sul- 
phuric add. 

Properties.  Yellow,  indistinctly  crystalline  mass,  melting  at  41  °,  and 
of  sp.  gr.  1-0653  at  20"". 

Bromostearic  acid  is  very  slowly  decomposed  by  heating  with 
excess  of  caustic  potash.  —  Bromostearate  of  silver,  heated  with  water, 
forms  bromide  of  silver  and  stearidic  acid  C^H'H)*  (p.  78). 

The  acid  is  insoluble  in  water.  It  forms  with  the  alkalis  soap-like 
compounds,  which  crystallise  from  alcohol. 

Bromostearate  of  Potash  is  more  soluble  than  the  soda-salt. 

Bromostearate  of  Soda.  — Preparation  deecribed  above. 

VOL.  xyn.  L 
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86  0 216 

Br  80 

84  H 84 

3  0 24 

NaO 31 


Ottdemanzui. 

memn. 

6610    ... 

65-90 

20-78    ... 

2108 

8-83    ... 

8-87 

6-24    ... 

6-22 

805     ... 

7-93 

C»BrH»*NaO*    ....     385    10000    10000 

The  bromostearates  of  the  alkalis  precipitate  metallic  salts* 
The  acid  dissolves  easily  in  alcohol  and  ether. 


Bromine-nucletis  C"Br*H**. 

Bibromostearic  Acid. 

OuDEMANNS.    J.  pr,  Chem,  89>  193. 

Formed,  in  the  preparation  of  bromostearic  acid,  by  heating  bromine 
with  stearic  acid  (p.  145),  and  obtained  in  the  form  of  an  uncrystal- 
Usable  soda-salt.  The  salt  is  brown,  tenacious,  very  hygroscopic, 
dissolves  easily  in  alcohol,  and  forms  with  water  an  opaque,  soapy 
solution.  After  drying  at  130°  it  contains  82*5  p.  c.  of  bromine,  and 
6*59  of  soda,  approximating  to  the  formula  C^Br^NaEPH)*  (calc  34*7  p.o. 
Bp.  6-68  NaO). 

Chlorine-nucleus  C^V^W*. 

Chlorostearic  Acid. 

Habdwiok.     Chem.  Soc.  Qu.  J.  2,  232 ;  Ann.  Pharm.  72,  270. 
Chlarbcuntua^re,    See  xvi,  365. 

Stearic  acid  at  100**  is  treated  with  dry  chlorine,  whereupon  it 
first  becomes  thicker,  and  is  ultimately  converted  into  a  soHd  resin. 


86  0 

10  a  

26  H 

....     216     .... 

....      ooo      .... 

a/* 

84*06    ... 

...         OD*7o      ... 

5-06     ... 

Hardwick. 
mean. 

34-37 

5716 

4-37 

4  0 

32 

410 

0»Cl»<>fl«0*    .... 

....     629     .... 

....     10000     .. 

100-00 

1 

Forms  with  potash  an  amorphous  soap,  which  does  not  crystallise 
from  alcohol.    The  baryta-^  and  kad-salts  are  insoluble  in  water. 
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Amidogen'-nucleus  C*AdHM. 

Stearamide. 

H.  Cablet.    Par.  Soc.  BuU.  (1859)  1,  76. 

Obtained  in  the  same  manner  as  palmitamide  (xvi,  882).  After 
melting  it  solidifies  at  107*5**,  but  is  probably  still  impure.  The  add 
separated  from  the  amide  by  alcoholic  potash  melts  at  69-5*. 


360 

N 

87  H 

20 


Carlet. 

816    

•••       76*38     

...      74-92    76-74 

14     

4-94 

6-00 

37     MO. 

...      1307    

...      11-87    13-90 

16    , 

5*66 

0»NH»70>      283    100-00 

Stearanilide. 

C^NH*H)*  =  C«(NH.C'«H*)H»,0". 

Pebal.    Ann,  Pkarm,  91,  151. 

When  an  excess  of  aniline  is  distilled  over  stearic  acid  heated  to 
280°  in  an  oil-bath,  the  whole  of  the  stearin  is  converted  into  anilide. 
The  product  is  purified  by  repeated  crystallisation  from  alcohol. 

O^H*K)<  +  C*NB7  -  0«NH«0*  +  2H0. 

White,  delicate,  shining  needles,  melting  at  98*6'',  and  solidifying  to 
a  mass  of  radiated  crystals.  —  An  alcoholic  solution  does  not  precipi- 
tate nitrate  of  silver. 

PebaL 


48  0  288  80-22    ... —    80*00 

41 H 41  11-42    11-57 

2  0  16  4-46 

C<«NH<>0«    ....  869  100-00 


Oxy-amidogen-nucleua  C"AdH"0*. 

Bicinolamide. 

C»NH«»0*  =  C»AdH»W,0*. 

BouLLAT.    N.  J.  Pharm,  6,  829 ;  abstr.  Compt.  rend.  82,  228. 
Boris.     Compt  rend,  83,  144  ;  Ann,  Pharm.  80,  804 ;  J,  pr,  Cfhem.  54^ 
46;  Pharm.  Centr.  1851, 796;  Complete:  N.  Ann.  (Mm.  Phys.  44, 96. 

L  2 
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Difloorered  by  BouUay  in  1843. 

Formation  and  Preparation.  An  alcoholic  solution  of  castor  oil 
saturated  with  ammoniacal  gas,  is  allowed  to  stand  for  three  or  four 
months,  or  heated  for  three  to  four  days  in  a  bath  of  chloride  of 
sodium.  The  product  obtained  by  expressing  and  evaporating  the 
alcoholic  mother-liquor  is  purified  by  crystallising  irom  alcohol,  pre- 
cipitating the  alcoholic  solution  with  water,  and  again  crystallising 
from  alcohol. 

Properties.  White  crystalline  nodules,  melting  to  a  transparent 
liquid  at  66°.    Solidifies  to  an  opaque,  brittle  mass. 


86  0 

N 

85  H 

216    .... 
14    .... 
85     .... 
82     .... 

....               72-72          .M. 

•  •••                                          ^       f     J»                      •••• 

••■•          XX  #0       •••• 
■  •••          Xvf  cSf       ■••« 

Bonis. 

....    69-51  to  78-86 
..„      4-00    „     4-74 
....     11-40    „   1209 

4  O 

o»im»o*  .... 

297    .... 

....     10000 

Decompositions,  1.  Bums  with  a  smoky  flame.  —  2.  Dissolves  in 
oil  of  vitriol  with  red  colour.  —  8.  Decomposed  by  dilute  acids,  without 
coloration,  into  ammonia-salt  and  ricinoleic  acid.  —  With  hot  strong 
solution  of  caustic  potash,  it  evolves  ammonia,  and  forms  ricinoleate  of 
potash,  which  at  higher  temperatures  is  decomposed  into  a  salt  of 
sebacic  and  capryhc  alcohol  (p.  133). 

Combinations.  Ricinolamide  is  insoluble  in  water^  but  soluble  in 
alcohol  and  ether. 


Sicinelaidamide. 

C~NH"0*  =  C*'AdH«0>,0». 

RowinGT.     Chem.  Oaz.  1855,  361;  J.pr.  Chem.  67,  157. 

Obtained  bv  the  action  of    ridnelaidin    on    alcoholic    ammonia. 
Closely  resembles  elaidmnide.    Melts  at  91-93°,  and  soUdifies  at  89''. 


00      Vyi...M..  .....«.• 

N    

85  H    

216    .... 
14    .... 
85     .... 
82    .... 

■...      72-72    ...... 

4*71 

....                    ^    f  X          .....I 

....      11-78    

....        JAj  sv     .....i 

Bowney. 
mecM. 

..      72-78 

4-79 

11-91 

4  0    

10-52 

0»NH»0<  .... 

297    .... 

I...      XUU  vU      .....t 

..    100-00 
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COMPOUNDS  CONTAINING  38  ATOMS  OF  CARBON. 


Primary  Nucleus  C^H?^ ;  Osygen-mckus  (?^R^*0^. 

Vnlpic  Add. 

F.  MoiXEB  &  A.  Stbeckeb.  Ann.  Pharm.  113, 56 ;  abstr.  Chem,  Centr, 
1860,  225  ;  J.  pr.  Chem.  79,  468 ;  N.  Ann.  Chim.  Phys.  58,  486. 

W.  Stbin.  Zettschr.  Ch.  Pharm.  7,  97 ;  N.  Br.  Arch.  118, 230  j  Zeitschr. 
Ch.  Pharm.  8,  47 ;  J.  pr.  Chem.  93,  366. 

BoLLEY  &  KiKKELiN.    Zurich.  Mitih.  1865,  1 ;  /.  pr.  Chem.  93,  354. 

VulpuUn.  DiBcoyered  bj  Bebert  {J,  Pharm.  17,  696)  in  Cetraria  vtdpina,  but 
imperfectly  described  by  him,  so  that  it  was  regarded  by  Berzelins  and  Gbrhardt  as 
identical  with  chrysopbanic  add  (xyi,  171)  :  investigated  by  M5ller  and  Sfcrecker.  — 
Stein  found  in  Parmetia  parieUiu^  [growing,  not  on  trees,  life  that  of  Bochleder  and 
Heldt  (xyi,  172),  but  on  a  sandstone  rock],  instead  of  chrysophanio  acid,  his 
ehrytopicrin,^  which  was  afterwards  recognised  by  Bolley,  Strecker,  and  Stein  him- 
self as  yulpie  acid :  the  rennow  waU-liehen  yellow  of  Schrader,  and  the  Partnelia 
yeUow  of  Herberger  may,  therefore,  also  be  identical  with  yulpio  aoid.    See  xyi,  171. 

Preparation.  1.  Extracted  from  the  wall-Kcben  by  sulphide  of 
carbon  in  a  nearly  pure  state  (Stein).  —  2.  One  part  of  Cetraria  vulpina 
is  digested  with  20  parts  of  luke-warin  water  and  a  little  milk  of  lime. 
After  standing  six  hours  the  liquid  is  strained,  and  the  residue  treated 
afresh  with  the  same  quantity  of  water  and  milk  of  lime.  The  mixed 
extracts  are  then  supersaturated  with  hydrochloric  acid,  and  the 
precipitated  flocks  are  washed  with  cold  water,  and  purified  by 
crystallisation  from  boiling  water  or  alcohol  (Moller  &  Strecker). 
Boiling  water  acts  prejudicially  in  the  extraction.  —  Chloroform  also 
(Moller  &  Strecker)  and  alcohol  (Bebert)  extract  the  vulpic  aoid  from 
the  cetraria. 

Properties.  Large  sulphur-yellow,  transparent,  pyramids  or  needles 
belongiug  to  the  oblique  prismatic  system  (Moller  &  Strecker; 
Bolley).  When  crystallised  from  sulphide  of  carbon,  it  possesses  the 
colour  of  bichromate  of  potash ;  from  alcohol  it  is  less  red.  Acids 
precipitate  it  of  a  yellow  colour  from  alkaline  solutions  (Stein).  Melts 
above  100°  (Moller  &  Strecker),  at  110°  (Bolley),  140°  (Stein),  and 
solidifies  in  a  crystalline  mass.  Sublimes  at  120°  in  small  yellow 
laminae  (BoUey),  in  long  needles  having  an  odour  of  benzoin.  Taste- 
less alone,  but  very  bitter  iu  alcoholic  solution  (Stein). 

Mdller  and  Strecker. 

mecm.  Bolley.  Stein. 

88  0  228 70-81  70-63 70*74  70*69 

14  H 14  4*86  4*88  ...    4-66  ........    4*41 

10  O      80 24-84    26*04    24*70    24*90 


0WB[»*O»»  822    10000    100*00 100*00    ........     100*00 

Former  0"ff <W,  aooording  to  Stein. 

Decon^sitions.    1.  Yulpie  add  decomposes  when  heatedy  evolving 


I 
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yellow  fumes  which  condense  in  powder  and  in  drops,  and  leaving  a 
large  quantity  of  charcoal.  —  2.  When  boiled  witii  excess  of  caustic 
potctah,  it  takes  up  6  atoms  of  water,  and  is  converted  into  oxatolylic 
add,  carbonic  add,  and  methylic  alcohol : 

0«H>K)»  +  6H0  -  0"«HW0«  +  4C0»  +  <?H«0«. 

8.  By  boiling  with  haryta-water  it  is  resolved  into  oxalic  add, 
methylic  alcohol,  and  alphatoloic  acid : 

0»EP<0»  +  8H0  -  2C?«H»0*  +  C<H?0»  +  C*H<0«  (Mofler  and  Strecker). 

Bdley  obtained  oxalic  add,  but  instead  of  methylic  alcohol,  oily 
drops  having  an  odour  of  bitter  almonds. — 4.  Sodium-amalgam  de- 
colorises the  alkaline  solution,  whereupon  hydrochloric  acid  throws 
down  a  green-yellow  body,  resembling  tannic  acid  in  its  behaviour  with 
tartar  emetic  and  sesquichloride  of  iron.  —  6.  Solution  of  chloride  of 
lime  forms  with  it  a  red  amorphous  resin,  and  a  volatile  oil  having  an 
odour  of  bitter  almonds,  apples,  and  cinnamon.  A  similar  effect  is 
produced  by  heating  it  to  160°  for  12  hours  with  water  containing 
sulphuric  acid.  —  6.  The  acid  does  not  reduce  potassio-cupric  tartnUe 
even  on  boiling  with  adds  or  alkalis  (Stein). 

Comhinatione.  Yulpic  acid  is  nearly  insoluble  in  watery  even  when 
boiling.  It  assumes  a  deep-red  colour  with  oil  of  vitriol^  and  forms  a 
brown-red  solution,  which  is  changed  to  pale-yellow  by  the  addition  of 
water  (BoUey). 

The  add  combines  with  bases  to  form  salts  having  the  formula 
C*MH*K)".  The  vulpates  of  the  alkalis  and  alkaline  earths  are  crystal- 
Usable  ;  those  of  the  heavy  metals  insoluble  in  water.  The  add 
expels  carbonic  add  from  alkaline  carbonates  (Moller  &  Strecker). 

Ammonia'Salt.  The  solution  of  the  acid  in  warm  aqueous  ammonia 
deposits,  on  cooling,  yellow  needles,  which  give  off  water  and  ammonia 
when  heated,  and  afterwards  are  not  completely  soluble  in  water 
(Moller  &  Strecker). 

Air-dried,  MQUer  and  Strecker. 

88  0 228    63-84  64*38 

N ^ 14    ^  3-92  418 

19  H    ^ 19    5-32  511 

12  O ^      96    26-92  2638 

OW(NH*)HWO»  +  2  aq.   ....    367    10000    10000 

Potask-aalt.  —  The  add  is  dissolved  in  aqueous  carbonate  of  potash, 
or  its  alcdiiolic  solution  is  shaken  with  the  dry  carbonate  (Moller  & 
Strecker).  Stein  adds  vulpic  acid  to  boiling  alcoholic  potash  till  it 
ceases  to  dissolve.  —  Bright-yellow  needles,  losing  4-8  p.  c.  (Moller  & 
Strecker),  4-74  p.  c.  (Stein)  of  water  at  lOO**  (2  at.  =  4-8  p.  c).  Diffi- 
cultly soluble  in  water  and  alcohol. 

Juried,  Mdller  and  Stsrecker.  Stein. 

88  O  ..-..-..........^..^  228  ..^....  63*30 63*64 

18  H 13       3-61  8*61 

9  0  72-      19-99  2011 

KO    47*2    1310  12*64    12*9 

CWCHMQ^*    .„^^,^^^^    3gQ.2    JQQ.QQ    ^^ 100-00 


Miller  and  Siarecker. 

68-52 

58-40 

8-33 

8-52 

18-49 

18-68 

19*66 

19-40 
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Batyta-salt '^  When  vulpic  acid  ia  boiled  with  moist  carbonate  of 
baryta,  pale-yellow  needles  are  obtained  on  cooling.  By  re-crystallisa- 
tion from  boiling  alcohol  they  are  converted  into  orange-coloured 
crystalB,  or  a  mixture  of  lighter  and  darker  crystals,  containing  variable 
proportions  of  water.    The  paler  crystals  lose  14*1  p.  c.  of  water  at 

100°   (7  at.  =  13*9  p.  c.  HO)  (MoUer  &  Strecker).     SimilAr  obaeiTatioxu 
were  made  also  by  Stein. 

Dried. 

88  C  228  

13  H 13  

9  O 72  

BaO  76-6  

C»BaH»OM»     ....    889-6    10000    10000 

BOII07  foimd  20*05  p.e.  of  baiyta;  Stein  18*56  p.c.  of  baryta  and  14*06  p.c.  of 
w»ter. 

Alcoholic  solution  of  vulpic  add  does  not  precipitate  neutral  acetate 
of  lead;  it  renders  the  basic  acetate  cloudy,  and  produces  a  sulphur- 
yellow  precipitate.  —  The  acid  colours  eeaquichloride  of  iron  a  deeper 
yellow  (Stein ;  BoUey). 

Silver-salt.  —  Nitrate  of  silver  throws  down  from  the  soda-salt  a 
yellow  precipitate,  which,  after  washing  with  cold  water,  loses  but 
little  at  100°,  becoming  black.  It  is  soluble  in  aqueous  ammonia. 
Dissolves  in  boiling  water  with  partial  decomposition. 


880.. 
18  H.. 
10  O.. 


MSQer  and  Strecker. 

228    

...      6815 

5410 

13    ........        8-03 

2*99 

80    

...      18*65 

17*75 

108    

...      2617 

2516 

C»AgH«OW    429    10000    100*00 

Vulpic  acid  is  easily  soluble  in  bisulphide  of  carbon  (Stein).  —  It 
dissolves  in  200  parta  of  boiling,  and  376  parts  of  cold  alcohol  of 
80  p.  c.  (Stein) ;  in  588  parts  of  alcohol  of  90  p.  c.  at  17°,  and  in  88;3 
parts  of  boiUng  alcohol.  More  easily  soluble  in  ether,  and  especially  in 
chloroform  (Moller  &  Strecker). 


Addenda  to  vol.  xiii,  p.  8. 

1.  Alphatoluic  Acid. 

C"H«0*  =  C»H«,0*. 

Gankizaso.     N.  Ann.  Chim.  Phys.  45,  468 ;  Ann.  Pharm.  96, 246  ;  Chem. 
Gaz.  1855,  428 ;  Lieb.  Kopp.  Jahresber.  1855,  622  ;  Par.  Soc.  BuU. 

1861,  68;  Ann.  Pharm.  119,  253;  Kopp's  Jahresber.   1861,  421.— 
Compt.  rend.  64,  1225 ;   Ann.  Pharm.  124,  252 ;  Kopp's  Jahresber. 

1862,  267. 

Mdi«LER  &  Stbeckeb.    Ann.  Pharm.  113,  64. 

Formatiim.    1.  By  boiling  monodblortoluol  C"EPCT  [obtained  either 
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by  the  action  of  chlorine  on  toluol  (according  to  xii,  291)  or  of  hydros 
chloric  acid  on  benzyl-alcohol  (xii,  18)],  with  alcohol  and  cyanide  of 
potassium,  cyanide  of  benzyl,  C"H'Cy,  is  produced.  This  body,  when 
subjected  to  prolonged  boiling  with  strong  solution  of  caustic  potash^ 
yields  alphatoluic  acid,  with  simultaneous  evolution  of  ammonia. 

CWNH^  +  4H0  =  C«H»0<  +  NH»  (Caimiairo). 

2.  By  boiling  vulpic  acid  (p.  150)  with  baryta-water  (Moller  & 
Strecker). 

Preparation.  Vulpic  acid  is  boiled  with  hot  saturated  baryta- water 
for  several  hours,  or  until  the  solution  is  completely  decolorised,  by 
which  methylic  alcohol  is  volatilised,  and  oxalate  of  baryta  thrown 
down  as  a  crystalline  powder.  The  excess  of  baryta  is  precipitated 
from  the  filtrate  by  carbonic  acid ;  the  solution  is  filtered  hot,  concen- 
trated by  evaporation,  and  super-saturated  with  hydrochloric  acid; 
and  the  cxystals  which  form  on  cooling  are  purified  by  washing  with 
cold  water  and  re<-3iystallisation« 

Properties.  Colourless,  broad,  crystalline  laminsd,  greatly  resembling 
benzoic  acid.  Melts  at  76'5°,  soUdifying  afterwards  to  a  crystalline 
blistered  mass,  and  volatilises  below  100°  in  irritating  vapours.  Boils 
at  265*5"  (corrected),  and  distUs  unchanged  (Moller  &  Strecker).  An 
acid  formed  as  in  (1)  was  found  by  Gannizaro  to  have  the  same  melting- 
point  as  that  of  Moller  and  Strecker,  but  a  boiling-point  of  261 — 
262**.  — The  solid  acid  has  a  sp.  gr.  of  about  1-3.  It  expands  very 
much  on  melting,  and  at  83°  has  a  density  =  1-0778,  at  135°  =  1-0334, 
that  of  water  at  4°  being  =  1.  The  expansion  between  83°  and  135° 
amounts  to  0*0429  of  the  volume  of  the  acid  at  83°,  and  consequently 
to  0-000825  for  1°  (Moller  &  Strecker). 

Mdllor  and  Strecker. 


16  C 96 

8H 8 

4  0 82 


mecm. 

70-69    ..... 

...      70-60 

6-88    

6-97 

23-63    

...      23-68 

Ci6H«0*  136    10000    100-00 

Iflomerio  with  tolnic  acid  (xiii,  8),  bat  belongs  to  the  benzoic  seriee,  as  is  shown 
by  deoompositions  2  and  4  (Gannixaro). 

Decompositions.  1.  Dissolves  in  hot  fuming  nitric  add  with  tran- 
sient red  colour.  The  solution  deposits,  on  cooling,  colourless  needles 
of  nitroalphatoluic  acid,  which  forms  yellowish  salts  with  alkalis.  — 
2.  Oxidised  by  boiling  with  sulphuric  acid  and  oxide  of  manganese  or 
chromate  of  potash^  but  with  difficulty,  and  only  when  the  add  em- 
ployed consists  of  oil  of  vitriol  diluted  with  not  more  than  an  equal 
weight  of  water.  The  products  of  the  oxidation  are  carbonic  acid, 
formic  acid,  oil  of  bitter  almonds,  and  benzoic  acid.  —  3.  Forms  with 
pentacfiloride  of  phosphorus  hydrochloric  acid,  phosphoric  oxychloride,  and 
a  colourless,  heavy,  fuming  liquid,  chloride  of  alphaioluyl.  This  last  body 
is  converted  by  aqueous  ammonia  into  alphatoluylamidey  C^NH'O',  which 
is  easily  soluble  in  boiling  water  (Moller  and  Strecker).  —  4.  A  mixture 
of  the  lime-salt  and  formate  of  lime  yields  by  distillation  an  oil, 
G^^n^*,  which  combines  with  bisulphite  of  soda  to  form  a  crystallisable 
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componnd.  The  oil  is  decomposed  by  distillation,  and  when  heated 
with  nitric  acid  yields  benzoic  and  nitrobenzoic  acids  (Oannizaro). 

Alphatoluic  add  is  slightly  soluble  in  cold,  easily  in  boiling  water  ; 
an  excess  of  the  add  melts  to  an  oil  in  the  latter. 

With  ammonioy  tUkalis,  and  alkaline  earths  it  forms  easily  solnble 
salts,  difficult  to  crystallise.  Sulphate  of  copper  throws  down  from 
the  anmionia  salt  a  pale-green,  amorphous  precipitate  (Moller  & 
Strecker). 

Silver-salt,  —  Precipitated  from  the  ammonia-salt  by  nitrate  of 
silver.  —  Delicate,  colourless  laminad,  which  crystallise  from  a  boiling 
aqueous  solution  (Moller  &  Strecker). 

Mdller  and  Strecker. 

C»«H70* 186    66-66 

Ag 108     44-44    44-4 

CWAgH^O*     ....    243    10000 

The  add  dissolves  very  easily  in  alcohol  and  ether y  and  is  withdrawn 
from  its  aqueous  solution  by  those  hquids  when  shaken  therewith. 


2.  Ozatolylic  Acid. 
C»ff«(y  =  C»H»,0*. 

MoLLEB  &  Stbeckeb.    Ann,  Pharm.  113,  69. 

Formation.    By  boiling  vulpic  acid  with  caustic  potash  (p.  160). 

Preparation,  Ynlpic  add  is  boiled  with  an  excess  of  caustic  potash 
of  sp.  gr.  1-05  to  1*15  till  the  predpitate  produced  by  hydrochloric 
acid  in  a  test-portion  of  the  liquid  is  no  longer  yellow,  but  of  a  some- 
what dirty  colour ;  and  the  oxatoluic  add  formed  is  precipitated  by  an 
excess  of  hydrochloric  acid,  and  purified  crystallisation  from  alcohol. 
By  prolonged  boiling  the  alkaline  liquid  becomes  paler,  though  not 
quite  colourless,  and  gives  off  methylic  alcohol  and  a  little  toluol. 

Properties,  Colourless,  four-sided,  right  rhombic  prisms,  hard  and 
brittle.  Melts  at  154°.  Strongly  add.  Does  not  lose  weight  at 
100^ 

M5ner  and  Streoker. 
Ai/T'dried,  mean. 

82  0 192    .:......      76-00    74-80 

16  tL    M.»>.      16    ........        6*26    ....«M.        6*16 

6  0 48    18-76    19-06 

CFHMO«      ....    266    10000 10000 

Decompositions,  1.  Oxatolylic  acid  volatilises,  with  decomposition, 
at  elevated  temperatures,  leaving  a  little  charcoal  —  2.  Dissolves  in 
fuming  nitric  acid  with  red  colour,  which  disappears  on  heatins'.  Water 
predpitates  from  the  solution  a  yellow  resin,  which  is  resolved  into 
nitrotoluol  and  oxalic  acid  by  boiling  with  caustic  potash,  probably 
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fdtroxatolylic  acicL-^d.   It  is  resolved,  by  prolonged*  boiling  with 
caustic  potash  of  sp.^gr.  1*2  to  1*3,  into  oxauc  acid  and  toluol : 

0«HWO«  +  2H0  =  C*BK>^  +  2C"H». 

Combinations.  —  The  add  dissolves  slightly  in  boiling  watery  and  is 
deposited  almost  entirely  on  cooling. 

It  forms  with  alkalis  easily  soluble,  and  with  the  dUcaUM  earths 
difficultly  soluble  salts. 

Baryta-salt,  —  Obtained  as  a  crystalline  precipitate  by  mixing  con- 
centrated solutions  of  the  ammonia-salt  and  chloride  of  barium.  By 
re-crystaUisation  from  dilute  alcohol  it  is  converted  into  warts  and 
shining  laminsd,  which  lose  9*9  p.  c.  of  water  at  100°  (4  at.  =  10  p.  c. 

HO). 

Dried.  Mdller  and  Strecker. 

32  0 192  69-33  69-25 

16  H 16  „.  4-64  4-61 

6  0 40  12  36  12-39 

BaO 76-6  23-67  23-75 

C«H«BaO«      ....     323-6    10000    10000 

Lead-salt.  —  A  solution  of  neutral  acetate  of  lead  precipitates  from 

the  dilute  aqueous  ammonia-salt,  delicate  colourless  needles,  nearly 

insoluble  in  water.  —  Loses  3*1  p.  c.  of  water  at  100°,'and  a  little  more 

at  120°. 

At  100*.  Kdller  and  Strecker. 

82  0  192  48-63  4816 

19  H  19  4-81  4-90 

9  O  72  18-24  19-49 

PbO  112  28-32  27-45 

^r         -  _  _     ■  _  _  — '         ^ 

0»PbHi*0«  +  4aq     ....     396     10000     10000 

Silver-salt. — Crystalline  precipitate  thrown  down  from  the  am-^ 
monia-salt  by  nitrate  of  silver. 


82  0 

M100\ 
192    

.      62-89 

413 

.       13-22 

29-76 

Miller  and  Starecker. 
62-87 

IK  IT 

16    

416 

6  0 

48    

13-38 

Ag  

#■••#••■•        XVIO       •»••••• 

29-60 

0»AgHi»0«     ....    363    10000    10000 

Ozatolylate  of  Ethyl. 

C«H»0«  =  C^H»0,C*H"0». 

Formed  by  passing  hydrochloric  acid  gas  into  the  alcoholic  acid,  or 
by  treating  the  silver-salt  with  iodide  of  ethyl. 

Colourless  prisms  melting  at  45*5 ''.  —  Insoluble  in  aqueous  am- 
monia, but  easuy  soluble  in  alcohol. 

MtfUer  and  Strecker. 

86  0 216    7606    7546 

20  H    20    704    7-00 

6  O    48    19-90    17-54 

0*H»0,CffH»0»     ....    284 100*00    10000 
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Primary  Nucleus  0*H?* ;  Oxygeu'-nucUus  C*H*'0*. 

Guaiaconic  Acid. 

Hadelich.    Dissertation  uber  Bestandth.  des  Chtajakhcerzes.    Oottingen, 
1862 ;  J.  pr.  Chem.  87,  321 ;  Kopp's  Jahresber.  1862,  466. 

Occurs  in  gnaiac-resin  to  the  amount  of  about  70  per  cent. 

The  alcoholic  mother-liquor  from  which  the  guaiacic  acid  has  been 
precipitated  by  alcoholic  potash,  in  the  preparation  of  gnaiacic  add,  is 
evaporated,  at  30°,  to  a  thick  syrup,  and  mixed  with  absolute  alcohol, 
whereby  a  little  of  the  potash-salt  of  guaiacic  acid  is  thrown  down. 
Tliis  last  body  is  removed ;  carbonic  acid  is  passed  into  the  filtrate ; 
the  liquid,  separated  from  carbonate  of  potash  and  mixed  with  water 
and  a  little  hydrochloric  add,  is  heated  to  drive  off  the  alcohol ;  and 
the  resin  thereby  separated  is  washed  with  warm  water.  On  cooling, 
the  resin  forms  a  brittle,  brown  mass,  which  is  resolved,  by  treatment 
with  ether,  into  guaiaconic  acid  soluble  in  ether,  and  guaiac  beta- 
resin  insoluble  in  that  menstruum.  The  add  is  precipitated  from  the 
ethereal  solution  by  caustic  potash  ;  the  supernatant  ether  is  poured  off, 
and  the  alkaline  solution  diluted  with  water  and  precipitated  with 
neutral  acetate  of  lead.  The  green-grey  precipitate  thus  obtained  is 
decomposed  under  water  by  hydrosulphuric  add,  dried,  and  exhausted 
with  alcohol,  which  takes  up  the  guaiaconic  add.  It  still  contains 
colouring  matter,  which  cannot  be  entirely  removed. 

Properties.  Light-brown,  brittle  mass,  having  a  concholdal  fracture, 
pulverisable  to  a  paler,  inodorous,  and  tasteless  powder.  Melts  between 
95°  and  100°.    Neutral.    Rotates  a  ray  of  polarised  light  to  the  left. 


^100* 

20  H    20    

10  0 80    

..      69-61    .. 

609     ., 

24-40    . 

Hadelich. 
mean, 

«      68-96 

6-53 
24-52 

0"H»OW    ....    328    10000 10000 

Contains  also  0*8  p.c.  of  nitrogen. 

Yields  an  oily  distillate  when  heated  in  a  tube.  —  Bums  with  lumi- 
nous flame.  —  Dissolves  in  oil  of  vitriol^  forming  a  fine  cherry-red  solu- 
tion, from  which  water  precipitates  violet  flocks  containing  sulphur.  — 
Forms  with  fuming  rdtric  acid  a  deep  orange-yellow  solution,  which  is 
miscible  with  water,  and  yields  oxalic  acid  on  boiling.  —  Coloured  a 
transient  blue  by  oxidising  o^ente.  — The  alcohoUc  solution  reduces 
nitrate  of  silver. 

Insoluble  in  water.  The  melted  acid  expels  carbonic  acid  from 
alkaline  carbonates  and  forms  non-ciystallisable  compounds,  which 
are  easily  soluble  in  water  and  alcohol  and  decomposible  by  carbonic 
add.  —  The  acetates  of  baryta,  strontia,  and  lime  form  pale  precipitates 
with  the  alcoholic  acid. 
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Lead-salt.  —  The  alcoholic  acid  is  precipitated  by  neutral  and  basic 
acetate  of  lead.  The  precipitate  produced  by  pouring  the  add  into 
excess  of  neutral  acetate  contains  37  p.  c.  of  lead ;  while  that  produced 
by  adding  it  to  a  boiling  alcoholic  solution  of  the  basic  acetate  contains 
47*26  p.  c.  of  lead. 

Hadelioh. 
At  100— 18(r.  mean. 

88  0 228  41-87  ........  4184 

20  H    20  8-68 8*68 

12  0 96 17-42  17-48 

2Pb    207  87-56  8705 

0"Hwpb»0»^HO     ....     651    100*00    100*00 

Hadelich  regards  the  fused  acid  as  anhydroos,  and  the  lead-salt,  oonsequentlj, 
as  C»H«0Pb»O». 

Guaiaoonic  add  is  easily  soluble  in  alcohol^  ether,  acetate  of  ethyl, 
chloroform,  and  acetic  acid,  but  nearly  insoluble  in  benzene  and  bisulphide 
of  carbon. 

Oxyazo-nucUue  C*NH"0». 

Ghelerythrine. 

Daka.    Armah  of  the  Lyceum  of  New  York,  2,  245 ;  Mag.  Phann.  23, 

125. 
Probst.    Ann.  Pharm.  29,  120 ;  81,  850. 
PoLEX.     N.  Br.  Arch.  16,  77. 
J.  ScHBEL.     Ann.  Phann.  43,  233.  —  Sill.  Am.  J.  (2),  20,  220  ;  J.  pr. 

Chem.  67,  61 ;  abstr.  N.  J.  Pharm.  31,  317 :  Lieb.  Kopp.  Jahresber. 

1855,  566. 

Discovered  as  Sanguinarine  by  Dana  in  the  roots  of  Sanguinaria 
canadensis;  as  Ghelerythrine  by  Probst,  and  as  Pyrrhopine  by  Polex,  in 
Chelidonium  majus.  Probst  &  Schiel  demonstrated  the  identity  of  the 
two  bodies. 

Occurrence.  In  Chelidonium  mqjus  (ffandbuch,  vm  [2],  41) :  more 
abundantly  in  the  roots  and  unripe  fruit  than  in  the  herb,  together 
with  chelidonine  (Probst;  Polex).  In  the  roots  of  Glaucium  luteum 
(Handbuch,  viii  [2|1,  41),  together  with  glaucopicrine,  but  not  in  the 
herb,  which  contams  glaucine  (Probst).  —  In  the  roots  of  Sanguinan-ia 
canadensis  {Handbuch,  viii  [2],  41)  [and  in  the  leaves,  and  doubtless  also 
in  the  seeds  (Gibb)]  (Dana),  together  with  one  or  two  other  alkaloids 
(Probst;  Riegel;  Wayne).    See  below. 

The  roots  (and  herb  collected  in  autumn)  of  StckhoUeia  califormea  {Sand- 
huehy  Tiii  [2],  41)  contain  chelerythrine,  or  a  very  similar  alkaloid,  which  may  be  pre- 
cipitated from  an  acetic  extract  of  the  plant  bj  ammonia,  and  extracted  from  tLe 
precipitate  by  ether.  From  the  ethereal  extract  it  may  be  thrown  down  as  hydro- 
chlorate,  and  afterwards  'purified  in  the  same  manner  as  chelerythrine.  It  forms  a 
grey-white  powder  and  produces  with  acids  deep-red,  neutral,  crystallisable  salts ; 
from  which  it  is  precipitated  by  ammonia  and  the  alkalis  (Walz,  Jdkrh,  pr.  Pharm. 
8,  228). 
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Preparation.  From  the  roots  of  Sangmnaria  canadensis*  1.  The 
dried  and  powdered  roots  are  exhaustea  with  absolute  alcohol ;  the 
tincture  thus  obtained  is  mixed  with  water,  freed  from  alcohol  by  dis- 
tillation, filtered,  and  precipitated  by  ammonia ;  and  the  grey  precipi- 
tate is  collected  and  lK>ilea  with  water  and  charcoal.  After  nlteringr 
and  washing  with  cold  water,  the  carbonaceous  mixture  is  extracted 
with  alcohol,  which  leaves  the  chelerythrine  on  evaporation  (Dana^. 
Or,  the  hot  infusion  of  the  powdered  root  is  precipitated  with  a  little 
ammonia,  potash,  or  lime,  and  the  precipitate  is  purified  as  above. 
The  powdered  root  may  also  be  digested  with  water  containing  hydro- 
chloric or  acetic  acid ;  the  infusion  precipitated  with  ammonia  or  potash ; 
and  the  dark  precipitate  dissolved  in  absolute  alcohol  and  mixed  with 
cold  water,  whereby  a  white  precipitate  is  formed,  which  is  to  be  puri- 
fied with  charcoal  as  before  (Dana).  —  2.  The  dried  and  powdered  root  is 
exhausted  with  ether,  and  hydrochloric  acid  gas  is  passed  into  the 
filtrate,  when  impure  hydrochlorate  of  chelerythrine  is  thrown  down, 
and  is  collected  and  dried.  In  the  ether  there  remains  a  brown  greasy 
resin,  together  with  a  little  chelerythrine,  which  is  recovered  by  evapo- 
rating, exhausting  the  residue  with  water  containing  sulphuric  acid, 
and  precipitating  with  ammonia.  —  The  precipitated  hydrochlorate  is 
dissolved  in  water;  the  solution  is  precipitated  with  ammonia;  the 
precipitate  is  washed,  dried,  and  dissolved  in  ether ;  and  the  solution  is 
shaken  with  animal  charcoal  till  the  supernatant  liquid  appears  colour- 
less. The  precipitate  again  thrown  down  from  the  filtrate  by  hydro- 
chloric acid  gas  is  decomposed  by  ammonia-water,  and  afterwards 
washed  and  dried  (Probst;  Schiel).  Schiel  purifies  chelerythrine  extracted 
by  other  methods,  by  precipitating  its  ethereal  solution  with  hydrochloric 
add  gas  or  sulphuric  acid. 

From  the  roots  of  Chelidonium  majus.  1.  The  fresh  or  dried  root 
(or  the  residue  which  remains  after  treatment  with  aqueous  carbonate 
of  soda  in  the  preparation  of  chelidonic  acid,  according  to  xii,  413) 
is  exhausted  with  water  containing  sulphuric  acid ;  the  Uquid  is  preci- 
pitated by  ammonia ;  and  the  precipitate  is  washed,  freed  from  water 
as  far  as  possible  by  pressing,  and  dissolved,  while  still  moist,  in 
alcohol  containing  sulphuric  acid.  The  alcoholic  solution,  diluted  with 
water,  is  submitted  to  distillation,  and  after  the  alcohol  is  driven  off, 
precipitated  with  ammonia.  The  precipitate  is  dried  between  blotting- 
paper  as  quickly  as  possible,  at  a  very  gentle  heat,  powdered,  and  treated 
with  ether,  which  dissolves  chiefly  chelerythrine.  On  expelling  the 
ether,  there  remains  a  viscid  turpentine-like  mass,  which  is  to  be  dissolved 
in  as  small  a  quantity  as  possible  of  water  contfuning  hydrochloric  acid, 
resin  then  remaining  behind.  On  evaporating  the  solution  to  dryness, 
and  washing  the  residue  with  ether,  hydrochlorate  of  chelerythrine 
remains  undissolved.  This  is  dissolved  in  a  little  cold  water,  which 
leaves  most  of  the  hydrochlorate  of  chelidonine  undissolved;  the  solution 
is  evaporated ;  and  the  residue  again  treated  with  water  so  long  as  hydro- 
chlorate of  chelidonine  continues  to  separate.  From  the  last  aqueous 
solution  the  chelerythrine  is  thrown  down  by  ammonia,  and  is  purined  by 
washing  and  drying,  and  subsequently  dissolving  in  ether  and  evaporat- 
ing (Probst).  —  2.  The  dried  and  coarsely  powdered  roots,  collected  in 
spring,  are  exhausted  by  twice  boiling  with  alcohol ;  water  is  then 
added  and  the  alcohol  distilled  off ;  and  when  the  residue  is  perfectly 
cold,  the  resin  which  has  separated  is  removed,  and  the  chelerythrine 
and  chelidonine  are  thrown  down  from  the  filtrate  by  carbonate  of  soda. 
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The  washed  and  dried  precipitate  treated  with  boilmg  alcohol,  yields 
a  solution  which  when  filtered,  cooled,  and  concentrated,  deposits 
first  chelidonine,  and  afterwards,  on  further  slow  evaporation  of  the 
mother-liquor,  yellowish  warts  and  black  plates  of  chelerythrine, 
which  is  purified  by  pouring  off  the  mother-hquor  at  the  proper  point, 
picking  out  the  crystals,  and  re-crystalUsing  from  alcohol  (Polex). 

From  Glancium  luteum.  The  dried  and  powdered  roots  of  plants  of 
one  to  two  year's  growth  are  exhausted  with  water  containing  acetic 
acid ;  the  extract  is  precipitated  by  excess  of  ammonia ;  and  the  pre? 
cipitate  is  washed,  dried,  and  exhausted  with  ether,  which  leaves  nearly 
pure  chelerythrine  on  evaporation.  The  product  is  dissolved  in  the 
smallest  possible  quantity  of  water  acidulated  with  hydrochloric  acid ; 
the  water  and  excess  of  acid  are  evaporated  ;  and  the  remaining  hydro- 
chlorate  of  chelerythrine  is  freed  from  leaf-green  by  washing  with 
ether,  after  which  it  is  dissolved  in  a  little  water  and  mixed  with  an 
equal  volume  of  strong  hydrochloric  acid,  which  precipitates  it  almost 
completely,  the  supernatant  liquid  retaining  only  a  small  quantity, 
precipi  table  by  ammonia.  The  precipitated  salt  may  be  obtained  in  the 
crystalline  form  by  dissolving  it  in  water  and  evaporating  the  solution. 
By  decomposition  with  anunonia  it  yields  chelerythrine,  which  is 
allowed  to  crystallise  from  ether,  with  addition  of  water  (Probst). 

With  the  first  year's  roots,  Probst  employs  also  the  following 
method,  which  yields  glaucotine  at  the  same  time.  The  precipitate 
produced  by  ammonia  in  the  acetic  extract  is  dissolved  in  dilute 
sulphuric  acid  and  again  precipitated  by  ammonia ;  it  is  then  dissolved 
in  alcohol  and  ether  in  succession,  and  recovered  from  these  solutions, 
on  evaporation,  in  the  form  of  a  turpentine-like  mass,  which  is  dissolved 
in  dilute  sulphuric  acid  and  mixed  with  concentrated  hydrochloric  acid, 
whereupon  the  colour  of  the  liquid  changes  to  a  dirty  brown-red,  whilst 
hydrochlorate  of  chelerythrine  separates. 

After  separation  of  the  hydrochlorate  of  chelerythrine  by  filtration, 
ammonia  throws  down  from  the  filtrate  a  red-blue  precipitate,  which, 
after  drying,  dissolves  in  absolute  alcohol,  and  remains,  on  evaporating 
the  solution,  as  a  brittle  mass  but  little  soluble  in  ether.  This  mass, 
the  glaucotine  of  Probst,  is  red-blue,  soluble  in  alcohol,  but  insoluble  in 
ether,  and  is  taken  up  by  acids,  with  green  colour.  The  neutral  hydro- 
chloric acid  compound  retains  the  acid  when  evaporated  and  further 
heated,  and  also  dissolves  subsequently  in  water  with  green  colour, 
but  not  in  ether. 

Glaucotine  is  probably  a  decomposition-product  of  chelerythrine 
(Probst). 

Properties.  Chelerythrine  is  obtained  from  absolute  alcohol  by 
spontaneous  evaporation  in  groups  of  crystalline  nodules  (Probst). 
Wliite,  pearly,  fine  grains  (Dana).  Star-shaped  groups  of  transparent 
needles,  and  white  nodules  (Polex).  Its  ethereal  solution  leaves,  on 
evaporation,  a  turpentine-like  body,  which  gradually  hardens  to  a 
shining  friable  mass  (Probst).  The  crystals  become  opaque  and 
brown  on  drying  (Polex).  Softens  at  65°  like  a  resin  (Probst).  Taste- 
less (Schiel) ;  in  the  mouth  it  slowly  creates  a  very  faint  taste  (Dana) ; 
in  alcoholic  solution  it  has  a  burning  sharp  taste  (Probst) ;  very  bitter 
(Schiel).  Acts  as  a  powerful  narcotic  poison.  The  dust  excites 
vident  sneezing  (Probst).    According  to  Dana  and  Schiel,  it  has  an 
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alkaline  reaction,  bat  aooording  to  Probst  and  Polex,  not.  —  On  exposure 
to  the  air,  it  gradually  assumes  a  yellowish-white  colour  (Dana),  and  in 
presence  of  small  quantities  of  acid  yapours  becomes  immediately  red 
(Pdex;  Schiel). 
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a  is  Banguinarine,  h  chelerythrine. — The  above  is  Limpricht's  formula  {Lehf^meh^ 
1197).  Schiel  proposed  G^NH^'O";  Gorup-Besanez  (Handwdrterb.,  2nd  ed.  2,  2, 
945),  C»NEP*0*j  Gerhardt  {Trait4,  4,  232),  C^Nff^QS. 

Melts  easily  when  heated^  and  bums  completely,  with  evolution  of 
ammoniacal  vapours  (Polex).  —  Is  not  decomposed  by  nitric  acid. 

It  is  insoluble  in  water, 

Chelerythrine  unites  with  octefo,  which  it  colours  a  fine  orange-red, 
forming  neutral  salts,  partly  crystallisable,  having  a  burning  sharp 
taste,  a  narcotic  action,  and  dissolving,  for  the  most  part,  in  water. 
From  the  solutions,  anmionia,  alkalis,  or  magnesia,  precipitate  chelery- 
thrine in  the  form  of  a  grey- white,  curdy  precipitate  (Probst). 
Concentrated  acids  have  but  little  action  on  chelerythrine,  in  the  cold 
(Polex).  Acetate  of  chelerythrine  forms  yellowish-white  precipitates 
with  tartar  emetic,  sesquichloride  of  iron,  mercurous  nitrate,  mercuric 
chloride,  and  nitrate  of  silver.  Iodine  precipitates  the  solution  of  a 
crimson,  chromate  of  potash  of  a  yellow,  and  chloride  of  gold  of  a 
dark  red-yellow  colour.  Basic  acetate  of  lead  and  tincture  of  galls  (see 
below)  do  not  produce  precipitates  (Polex). 

Phosphate  of  Chelerythrine.  —  Permanent  in  the  air,  and  more  easily 
crystallisable  than  the  sulphate.  Easily  soluble  in  water  and  dilute 
alcohol,  difficultly  soluble  in  absolute  alcohol,  and  insoluble  in  ether 
(Probst). 

Sulphate  of^  Chelerythrine.  —  Obtained  by  evaporating  a  solution  of 
chelerythrine  in  dilute  sulphuric  acid  at  a  gentle  heat,  washing  the 
residue  with  ether,  dissolving  in  alcohol,  and  allowing  the  solution  to 
evaporate  spontaneously.  CrystaUises  with  difficulty.  Permanent  in 
the  air.  Melts  to  a  wax  when  heated,  without  decomposition.  —  Easily 
soluble  in  wa<^er  and  dilute  alcohol,  difficultly  soluble  in  absolute 
alcohol,  insoluble  in  ether  (Probst). 

Hydrochlorate  of  Chelerythrine.  Red,  crystalline,  neutral  mass, 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Precipitated  from 
the  aqueous  solution  by  stiong  hydrochloric  acid  (Probst ;  Schiel). 

Bichloride  of  Platinum  precipitates  the  salts  of  chelerythrine  orange- 
red.  Schiel  found  in  the  precipitate  in  his  earlier  analyses  18*7,  21*7, 
and  17-7,  and  afterwards  18-06  p.  c.  of  platinum  (C"NH"0«,HCl,PtCl» 
requires  18-32  p.  c.  Pt). 

Acetate  of  Chelerythrine. -^"Rsksily  soluble  in  water  and  alcohol,  even 
after  evaporation  to  diyness  (Probst).  —  Chelidonate  of  chelerythrine 
dissolves  in  water  and  alcohol  (Probst). 
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Tincture  of  galls  produces  in  salts  of  cheleiythrine  a  [jellow-red 
(Schiel)]  precipitate,  soluble  iu  alcohol  (Probst). 

Chelerythrine  dissolves  very  easily  in  alcohol^  forming  a  solution 
from  which  it  is  precipitated  by  water,  and  in  ether  (Dana).  It  is 
readily  soluble  in  volatile  and  fixed  oils  (Polex). 


Appendix  to  Chelerythrine, 

1.  Olaucopicrine. 

PBOBflrr.    Ann,  Pharm.  31,  254. 

Occurs  in  the  roots  of  Glaudum  luteum  (p.  158). 

When  from  an  acetic  extract  of  the  roots  the  cheleiythrine  is  pie- 
dpitated  by  ammonia,  a  filtrate  is  obtained,  which,  after  neutralisation 
with  acetic  acid,  yields  with  decoction  of  oak-bark  a  precipitate  of 
tannate  of  glaucopicrine.  The  washed  precipitate  is  triturated  with 
hydrate  of  lime  and  alcohol,  and  heated ;  the  filtrate  is  treated  with 
carbonic  add,  the  alcohol  distilled  off,  and  the  residue  filtered,  evaporated, 
and  exhausted  with  ether.  The  residue  left  on  evaporating  the 
ethereal  solution  is  separated  by  treating  it  with  a  small  quantity  of 
ether  into  two  portions,  a  purer,  which  remains  undissolved  and  is 
subsequently  crystallised  from  hot  water,  and  a  less  pure,  which 
dissolves  and  is  recovered  from  the  solution  by  evaporation.  The  latter 
portion  is  dissolved  in  water  containing  acetic  add,  mixed  with  basic 
acetate  of  lead,  and  treated  with  hydrosulphuric  acid.  The  sulphide  of 
lead  is  separated  by  filtration,  and  the  glaucopicrine  thrown  down  with 
it  is  extracted  by  oft-repeated  boiling  with  water  containing  acetic  add. 
This  solution,  together  with  the  filtrate  from  the  sulphide  of  lead,  is 
then  saturated  with  sulphate  of  soda  and  precipitated  by  ammonia. 
The  predpitate  is  purified,  though  with  difficulty,  by  dissolving  in 
ether.  —  The  purer  portion  of  the  glaucopicrine  contains  small  quantities 
of  a  second  alkaloid,  predpitated  at  the  same  time  by  tannic  add. 
This  second  body  forms,  with  hydrochloric  add,  a  salt  which  crystallises 
in  needles  and  easily  deliquesces. 

Properties.    Dazzling  white  granules,  permanent  in  the  air,  and  of 

a  bitter  taste. 

Glaucopicrine  assumes  a  dark  grass-green  colour  when  heated  with 
excess  of  oil  of  vitriol^  and  is  converted  into  a  tough  green  pellicle, 
which  is  insoluble  in  water,  acids,  and  ammonia. 

Dissolves  in  water^  especially  when  hot :  the  concentrated  solution 
becomes  covered.,  on  oooUng,  with  a  pellicle,  which  is  afterwards  pre- 
cipitated in  the  crystalline  form.  —  It  forms  neutral  white  saUs^  having  a 
bitter,  extremely  nauseous  taste. 

Hydrochlorate  of  Glaucopicrine. — Obtained  by  evaporating  a  solution 
of  glaucopicrine  in  hydrochloric  acid,  washing  the  residue  with  ether, 
and  crystallising  from  water.  —  Rhombic  tables  with  truncated  edges, 
or  tufts  of  prisms,  having  a  glassy  lustre,  permanent  in  the  air. 

Glaucopicrine  dissolves  in  alcohol^  and  less  easily  in  ether.  It  is 
withdrawn  from  its  solutions  by  animal  charcoal 
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2.  Grlaucine. 

Pbobst.     Ann.  Pharm.  31,  242. 

Occurs  in  the  herb  of  Glaucium  luteum,  but  not  in  the  root. 

The  firet  year's  plants  are  freed  from  roots  and  Howlms,  ground 
with  acetic  acid,  and  pressed.  The  expressed  liquid  is  heated  to  pre- 
cipitate leaf-green,  acidified  with  a  little  nitric  acid,  and  mixed  while 
still  warm  with  nitrate  of  lead.  After  cooling,  the  fumarate  of  lead 
which  has  separated  is  collected ;  the  excess  of  lead  is  thrown  down 
by  hydrosulphuric  acid ;  and  the  filtrate  is  neutralised,  and  precipitated 
by  decoction  of  oak-bark.  This  precipitate,  when  washed  and  pressed, 
is  triturated  in  the  moist  state  with  hydi-ate  of  lime,  and  the  mixture  is 
exhausted  with  warm  alcohol.  Carbonic  acid  is  then  passed  into  the 
alcoholic  liquid ;  the  filtrate  is  evaporated ;  and  the  residue  washed 
with  a  little  cold  water,  which  removes  colouring  matter.  The  remain- 
ing glaucine  is  crystallised  from  hot  water. 

White  crusts,  made  up  of  small  pearly  scales.  It  is  deposited  from 
ether  as  a  turpentine-like  mass,  almost  oily  at  first,  but  becoming 
harder  on  standing.  Melts  to  an  oil  under  water.  Tastes  bitter  and 
very  acrid.  Has  an  alkaline  reaction.  Turns  red  in  the  air,  especially 
in  sunshine. 

Glaucine  is  decomposed  by  heat,  without  subliming.  —  When  heated 
with  oil  of  vitriol  till  the  acid  begins  to  evaporate,  it  assumes  a  fine  blue- 
violet  colour,  without  liberation  of  charcoal  or  sulphurous  acid :  on  the 
addition  of  water,  a  liquid  of  a  dark  cherry-blossom  colour  is  produced, 
from  which  ammonia  throws  down  an  indigo-blue  precipitate.  This 
precipitate  dissolves  with  red  colour  in  acids,  and  is  precipitated 
unaltered  by  ammonia ;  it  dissolves  in  alcohol  with  blue  colour,  but  is 
insoluble  in  water  and  ether.  —  Hydrochloric  add  acts  on  glaucine  in 
the  same  manner  as  oil  of  vitriol,  but  less  powerfully.  I^itnc  acid 
decomposes  it. 

Glaucine  is  soluble  in  water^  especially  when  hot. 

It  neutralises  acids,  and  forms  therewith  white  salts,  having  a 
burning  acrid  taste.  It  is  precipitated  from  its  salts  by  ammonia  in 
the  form  of  a  white  curdy  precipitate,  which  speedily  cakes  together 
into  an  elastic  mass,  and  afterwards  hardens. 

Phosphate  of  Glaucine  is  not  crystallisable. 

Sulphate  of  Glaucine.  —  The  dirty-red  solution  of  glaucine  in  dilute 
sulphuric  acid  leaves,  on  evaporation,  shining  crystals,  which  are  freed 
from  excess  of  acid  by  washing  with  ether,  from  red  colouring  matter 
by  rinsing  with  absolute  alcohol,  and  further  purified  by  re-crystallisa- 
tion from  alcohol.  —  Groups  of  white  needles.  Dissolves  easily  in 
water  and  absolute  alcohol,  but  not  in  ether. 

Hydrochloratc  of  Glaucim. — A  concentrated  solution  of  glaucine  in 
hydrochloric  acid  solidifies  on  coohng  to  a  soft  mass  of  fine  needles, 
having  a  blood-red  colour  when  impure  glaucine  is  used.  —  White 
needles  and  crusts,  turning  red  on  exposure  to  light,  and  red  and  dark- 
blue  on  spontaneous  evaporation  of  their  solution.  —  The  salt  dissolves 
easily  in  water,  but  is  insoluble  in  alcohol  and  ether. 
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Tincture  of  galls  produces  in  salts  of  cheleiythrine  a  [yellow-red 
(Schiel)]  precipitate,  soluble  in  alcohol  (Probst). 

Chelerythrine  dissolves  very  easily  in  cUcoholj  forming  a  solution 
from  which  it  is  precipitated  by  water,  and  in  ether  (Dana).  It  is 
readily  soluble  in  volatile  and  fixed  oils  (Polex). 


Appendix  to  Cfhelerythrine* 

1.  Glaacopicrine. 

Probst.    Amu  Phwm.  31,  254. 

Occurs  in  the  roots  of  Glaiicium  luteum  (p.  158). 

When  from  an  acetic  extract  of  the  roots  the  chelerjthrine  is  pre- 
cipitated by  ammonia,  a  filtrate  is  obtained,  which,  after  neutralisation 
with  acetic  acid,  yields  with  decoction  of  oak-bark  a  precipitate  of 
tannate  of  glaucopicrine.  The  washed  precipitate  is  triturated  with 
hydrate  of  lime  and  alcohol,  and  heated ;  the  filtrate  is  treated  with 
carbonic  add,  the  alcohol  distilled  off,  and  the  residue  filtered,  evaporated, 
and  exhausted  with  ether.  The  residue  left  on  evaporating  the 
ethereal  solution  is  separated  by  treating  it  with  a  small  quantity  of 
ether  mto  two  portions,  a  purer,  which  remains  undissolved  and  is 
subsequently  crystallised  from  hot  water,  and  a  less  pure,  which 
dissolves  and  is  recovered  from  the  solution  by  evaporation.  The  latter 
portion  is  dissolved"  in  water  containing  acetic  add,  mixed  with  basic 
acetate  of  lead,  and  treated  with  hydrosulphuric  acid.  The  sulphide  of 
lead  is  separated  by  filtration,  and  the  glaucopicrine  thrown  down  with 
it  is  extracted  by  oft-repeated  boiling  with  water  containing  acetic  add. 
This  solution,  together  with  the  filtrate  from  the  sulphide  of  lead,  is 
then  saturated  with  sulphate  of  soda  and  precipitated  by  ammonia. 
The  precipitate  is  purified,  though  with  difficulty,  by  dissolving  in 

0ther. The  purer  portion  of  the  glaucopicrine  contains  small  quantities 

of  a  second  alkaloid,  predpitated  at  the  same  time  by  tannic  acid. 
This  second  body  forms,  with  hydrochloric  add,  a  salt  which  crystallises 
in  needles  and  easily  deliquesces. 

Properties.    Dazzling  white  granules,  permanent  in  the  air,  and  of 

Glaucopiciine  assumes  a  dark  grass-green  colour  when  heated  with 
excess  of  oil  of  vitriol,  and  is  converted  into  a  lough  green  pellicle, 
which  is  insoluble  in  water,  acids,  and  ammoma. 

Dissolves  in  water,  especially  when  hot:  the  concentrated  solution 
becomes  covered,  on  cooling,  with  a  pellicle,  which  is  afterwards  pre- 
dpitated in  the  crystalline  form.  —  It  forms  neutral  white  salts,  having  a 
bitter,  extremely  nauseous  taste. 

Hydrochlorate  of  Glaucopicrine.  —  Obtained  by  evaporating  a  solution 
of  fflaucopicrine  in  hydrochloric  acid,  washmg  the  residue  with  ether, 
and  crystallising  from  water.  —  Rhombic  tables  with  truncated  edges, 
or  tufts  of  prisms,  having  a  glassy  lustre,  permanent  in  the  air. 

Glaucopicrine  dissolves  in  alcohol,  and  less  easily  in  ether.  It  is 
withdrawn  from  its  solutions  by  animal  charcoal 
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2.  Glaucine. 

Probst.    Ann.  Pharm,  31,  242. 

Occurs  in  the  herb  of  Glaucium  luteum,  but  not  in  the  root. 

The  firet  year's  plants  are  freed  from  roots  and  Gowlts,  ground 
with  acetic  acid,  and  pressed.  The  expressed  liquid  is  heated  to  pre- 
cipitate leaf-green,  acidified  with  a  little  nitric  acid,  and  mixed  while 
still  warm  with  nitrate  of  lead.  After  cooling,  the  fumarate  of  lead 
which  has  separated  is  collected ;  the  excess  of  lead  is  thrown  down 
by  hydrosulphuric  acid ;  and  the  filtrate  is  neutralised,  and  precipitated 
by  decoction  of  oak-bark.  This  precipitate,  wlien  washed  and  pressed, 
is  triturated  in  the  moist  state  with  hydrate  of  lime,  and  the  mixture  is 
exhausted  with  warm  alcohol.  Carbonic  acid  is  then  passed  into  the 
alcoholic  liquid ;  the  filtrate  is  evaporated ;  and  the  residue  washed 
with  a  little  cold  water,  which  removes  colouring  matter.  The  remain- 
ing jrfaucine  is  crystallised  from  hot  water. 

White  crusts,  made  up  of  small  pearly  scales.  It  is  deposited  from 
ether  as  a  turpentine-like  mass,  almost  oily  at  first,  but  becoming 
harder  on  standing.  Melts  to  an  oil  under  water.  Tastes  bitter  and 
very  acrid.  Has  an  alkaline  reaction.  Turns  red  in  the  air,  especially 
in  sunshine. 

Glaucine  is  decomposed  by  Aeaf ,  without  subliming.  —  When  heated 
with  oil  of  vitriol  till  tne  acid  begins  to  evaporate,  it  assumes  a  fine  blue- 
violet  colour,  without  liberation  of  charcoal  or  sulphurous  acid :  on  the 
addition  of  water,  a  liquid  of  a  dark  cherry-blossom  colour  is  produced, 
from  which  ammonia  throws  down  an  indigo-blue  precipitate.  This 
precipitate  dissolves  with  red  colour  in  acids,  and  is  precipitated 
unaltered  by  ammonia ;  it  dissolves  in  alcohol  with  blue  colour,  but  is 
insoluble  in  water  and  ether.  —  Hydrochloric  acid  acts  on  glaucine  in 
the  same  manner  as  oil  of  vitriol,  but  less  powerfully.  Nitnc  acid 
decomposes  it. 

Glaucine  is  soluble  in  watery  especially  when  hot. 

It  neutralises  adds^  and  forms  therewith  white  salts,  having  a 
burning  acrid  taste.  It  is  precipitated  from  its  salts  by  ammonia  in 
the  form  of  a  white  curdy  precipitate,  which  speedily  cakes  together 
into  an  elastic  mass,  and  afterwards  hardens. 

Phosphate  of  Glaucine  is  not  crystallisable. 

Sulphate  of  Glaucine.  —  The  dirty-red  solution  of  glaucine  in  dilute 
sulphuric  acid  leaves,  on  evaporation,  shining  crystals,  which  are  freed 
from  excess  of  acid  by  washing  with  ether,  from  red  colouring  matter 
by  rinsing  with  absolute  alcohol,  and  further  purified  by  re-crystallisa- 
tion from  alcohol.  —  Groups  of  white  needles.  Dissolves  easily  in 
water  and  absolute  alcohol,  but  not  in  ether. 

Hf/drochloratc  of  Glaucine.  —  A  concentrated  solution  of  glaucine  in 
hydrochloric  acid  solidifies  on  cooling  to  a  soft  mass  of  fine  needles, 
having  a  blood-red  colour  when  impure  glaucine  is  used.  —  White 
needles  and  crusts,  turning  red  on  exposure  to  light,  and  red  and  dark- 
blue  on  spontaneous  evaporation  of  their  solution.  —  The  salt  dissolves 
easily  in  water,  but  is  insoluble  in  alcohol  and  ether. 
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The  salts  of  glaucine  are  precipitated  by  tincture  of  galls, 
Glaucine  dissolves  very  easily  in  alcohol  and  ether.  It  is  precipitated 
from  its  solutions  by  animal  charcoal,  and  is  extracted  from  the  char- 
coal with  difficulty  by  alcohol. 

3.  Second  alkaloid  of  Sanguinavia,  —  The  name  porphyroxine  giren  to  this 
body  by  Gibb  {Phdrm.  Tlertelj.  10,  56),  supposes  ita  identity  with  the  porphyroxine 
of  opium,  which,  however,  is  not  indicated  by  the  description. 

The  root  is  exhausted  with  water  containing  acetic  acid;  the 
chelerythrine  is  thrown  down  by  the  addition  of  ammonia ;  and  the 
filtrate  is  exactly  neutralised  with  acetic  acid,  and  precipitated  with 
infusion  of  galls.  The  precipitate  is  collected,  washed,  dried,  triturated 
with  hydrate  of  lime  [alcoholic  potash  (Gibb)],  and  exhausted  with 
alcohol.  The  alkaline  tincture  thus  obtained  is  treated  with  carbonic 
acid,  the  alcohol  is  distilled  off,  and  the  residue  evaporated  to  dryness, 
and  exhausted  with  boiUng  water.  The  aqueous  solution  is  again 
evaporated,  and  the  residue  dissolved  in  ether.  On  evajjorating  the 
ethereal  solution  there  remains  a  dirty-white  crystalline  mass,  which  is 
purified  by  re-crystallisation  from  alcohol,  with  the  help  of  animal 
charcoal. 

Small  tables,  inodorous,  tasteless,  and  very  difficultly  soluble  in 
water.  —  Forms  with  acids  colourless,  neutral,  crystalUsable  salts, 
which  are  bitter  and  soluble  in  water.  —  Dissolves  in  alcohol  and  ether 
(Riegel,  Jahrb.pr.  Phainn.  11,  102). 

4.  Third  alkaloid  of  Sanguinaria.  Gibb^s  Puccine.  — Wayne  (Pharm, 
Viertelj.  6,  254)  in  preparing  sanguinaiine  by  the  Probst- Scliiel  method, 
excepting  that  he  precipitated  the  ethereal  solution  with  sulphuric 
acid,  found  that  a  second  base  remained  in  solution,  and  was  obtained 
as  a  dark-red,  amorphous  residue  by  evaporating  the  ether. 

This  residue  was  dissolved  in  ether,  again  treated  with  dilute  sul- 
phuric acid  to  precipitate  any  remaining  sanguinarine,  then  filtered  and 
evaporated  to  dryness.  The  residue,  when  dissolved  in  alcohol  and 
mixed  with  water,  yielded  a  precipitate  of  puccine  (or  sulphate  ?  Kr.). 
This  substance,  after  drying,  forms  a  red,  tasteless  powder,  insoluble 
in  cold  water,  and  melting  to  a  resin  in  boiling  water.  An  alcoholic  solu- 
tion is  rendered  pale-yellow  by  treatment  with  animal  charcoal,  and 
the  filtrate  leaves  on  evaporation  a  pale-red  residue,  which  is  coloured 
dark-red  by  hydrochloric  acid,  and  afterwards  forms  bright-red  needles. 
With  sulphuric  acid  i*ed  nodules  arc  obtained,  a  solution  of  which 
yields  a  pale-yellow  preci])itate  with  ammonia. 

5.  Acrid  alkaloid  of  Eschholtzia.  —  Occurs  in  the  root  and  herb, 
together  with  a  bitter  alkaloid,  and  in  autumn  accompanied  also  by 
chelerythrine.  This  body  is  precipitated  by  ammonia  from  the  extract 
made  with  water  containing  acetic  acid,  while  the  bitter  alkaloid 
remains  dissolved  in  the  hquid.  The  precipitate  is  to  be  washed  with 
pure  weak  ammonia,  dried,  and  dissolved  in  ether.  The  colouring 
matter  is  removed  by  evaporating  the  ethereal  solution,  dissolving  the 
residue  m  water  containing  acetic  acid,  precipitating  with  ammonia, 
&c. ;  or  by  digestion  with  animal  charcoal.  —  White  powder,. tasteless 
in  itself,  but  very  bitter  in  alcoholic  or  ethereal  solution.  Has  an 
alkaline  reaction.  Doos  not  assume  a  violet  colour  with  oil  of  vitriol. 
—  Insolubl(?   in  wati'i*,  but  easily  soluble  in   acids,  forming  neutritl 
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colourless  salts,  which  are  completely  precipitated  by  caustic  alkaliu 
and  their  carbonates  iu  white  flocks.  The  salts  are  precipitated  also 
by  infusion  of  galls.  —  The  alkaloid  dissolves  easily  in  alcohol  and  ether 
(Walz,  Jahrb.pr.  Fharm.  8,  223;  [N,  Br.  Arch.  42,  133). 

6.  Bitter  alkaloid  of  Eichholtzia.  —  After  throwing  down  the  che- 
lerythiine  and  acrid  alkaloid  by  ammonia  from  the  acetic  extract  of  the 
plant,  the  filtrate  is  neutralised  with  acetic  acid  and  precipitated  by 
infusion  of  galls.  From  this  precipitate  the  bitter  alkaloid  is  obtained 
in  the  same  way  as  the  second  alkaloid  of  sanguinaria  from  the  cor- 
responding precipitate.  —  Crystalline,  easily  fusible  mass,  which  has  a 
nauseous,  bitter  taste,  and  turns  litmus  blue.  It  colours  oil  of  vitriol 
a  fine  violet,  even  on  the  addition  of  one  drop  of  a  solution  containing 
T^th  of  the  alkaloid  (Walz,  Jahrh.  j)r.  Pharm.  8,  224). 

7.  Colouring  matter  of  the  petals  ofGlaucium  luteum  {Handbuch  viii.  [21, 
41).  — The  petals  are  exhausted  with  alcohol,  acetic  acid,  and  moderately 
concentrated  caustic  potash  in  succession,  and  the  residue  is  dried  and 
exhausted  with  ether,  which  takes  up  the  colouring  matter.  By 
evaporating  the  ethereal  solution,  washing  the  residue  successively 
with  absolute  alcohol,  warm  caustic  potash,  and  acidulated  water,  and 
taking  up  the  colouring  matter  remaining  imdissolved  by  ether,  a  solu- 
tion is  obtained  which,  when  evaporated,  leaves  the  colour  in  the  form 
of  a  deep-yellow,  fatty  mass.  —  It  melts  when  heated,  and  is  decom- 
posed at  a  high  temperature.  It  is  bleached  by  exposure  to  light.  By 
treatment  with  strong  caustic  potash,  it  appears  to  yield  a  substance 
insoluble  in  water,  but  soluble  in  alcohol ;  for  after  treatment  with 
potash  it  communicates  a  yellow  colour  to  absolute  alcohol,  though  not 
if  first  washed  with  acids.  —  It  is  precipitated  from  its  ethereal  solu- 
tion by  alcohol  (Probst,  Ann.  Phai^m.  81,  267). 


8.  Ghelidozanthine. 

Probst.    Ann,  Phai-m.  29,  128. 

In  the  root,  herb,  and  flowers  of  Chelidonlum  majus  {Handbuch  viii 

[21,  41). 

The  root  is  first  treated  with  dilute  sulphuric  acid  to  remove  che- 
lerythrine  and  chelidonine,  as  described  on  page  157 ;  the  residue  is  then 
exhausted  with  hot  water,  and  the  extract  is  mixed  with  neutral 
acetate  of  lead,  and  afterwards  treated  with  hydrosulphuric  acid.  The 
precipitated  sulphide  of  lead,  after  washing  with  cold  water,  gives  up 
to  boiling  water,  chelidoxanthine,  which  is  obtained  in  the  form  of  a 
friable  mass  on  evaporating  the  solution.  This  mass  is  washed  succes- 
sively with  ammonia- water  and  ether,  which  remove  foreign  substances, 
and  the  residue  is  exhausted  with  absolute  alcohol.  The  solution  thus 
obtained  is  filtered  and  evaporated,  and  the  chelidoxanthine  which 
remains  is  washed  with  cold  dilute  sulphuric  acid,  ammonia-water,  and 
ether.  It  is  lastly  dissolved  in  boiling  water,  and  crystallised  by 
slow  evaporation. 

Yellow,  friable  mass,  or  short  yellow  needles  and  crusts.  lias  a 
very  bitter  taste. 

Chelidoxanthine  dissolves  in  oil  of  vitriol,  with  evolution  of  gas, 
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forming  a  yellowish-brown  solution,  which  is  not  precipitated  by 
water,  and  only  slightly  by  ammonia. 

It  dissolves  very  slightly  in  cold,  but  more  freely  in  hot  water, 
which  it  colours  a  deep  yellow.  —  It  is  not  altered  by  acids  or  alkalis. 
—  DiflScultly  soluble  in  alcohol ;  insoluble  in  ether.  Precipitated  from 
its  aqueous  solution  by  tificture  of  galls. 


Oxyazo-mcUus  C'^N'H^O*. 

Ghelidonine. 


Pbobst.    Ann,  Pharm.  29,  123. 
BsuLiNa.    Ann,  Fharvi.  29,  131. 
PoLEX.     N,  Br.  Arch.  16,  77. 
Will.    Ann.  Pharm.  35,  113. 


Observed  by  Godefroy  {J.  Pharm.  10,  635)  :  obtained  pure  and  iarestigated  by 
Probst  —  BeuUng's  cbelidonine  appears  to  contain  chelerytbrine. 

Occurrence.  In  the  root,  herb,  and  unripe  seed-capsules  of  Cheli- 
domum  majtts  /  most  abundantly  in  the  root,  together  with  chelerythrine 
(p.  156). 

Preparation,  1.  In  the  preparation  of  chelerythrine,  according  to 
page  157,  after  precipitating  the  sulphuric  acid  extract  of  the  roots 
with  ammonia,  and  extracting  the  chelerythrine  from  the  precipitate 
by  ether,  there  remains  a  residue  which  is  to  be  dissolved  in  the 
smallest  possible  quantity  of  water  acidulated  with  sulphuric  acid,  and 
mixed  with  twice  tne  quantity  of  strong  hydrochloric  acid,  which  throws 
down  hydrochlorate  of  chelidonine.  The  salt  is  decomposed  by 
ammonia- water,  and  purified  by  repeatedly  dissolving  it  in  a  little 
acidulated  water,  precipitating  with  hydrochloric  acid,  decomposing 
with  ammonia,  and  lastly  by  crystallising  from  boiling  alcohol.  Or 
the  base  may  be  dissolved  in  acetic  acid  and  the  solution  evaporated, 
when  crystals  fi-ee  from  acetic  acid  will  be  formed.  The  mother- 
liquors  and  wash- waters  are  precipitated  by  ammonia,  and  the  preci- 
pitate is  piuified  as  above  (Probst).  —  2.  The  expressed  juice  of  celan- 
dine yields,  with  ammonia,  a  precipitate  containing  chelidonine, 
chelerythrine,  a  little  cheUdoxanthine,  salts  of  cheUdonic  acid,  and 
other  substances.  The  precipitate  (which  decomposes  on  standing)  is 
exhausted  as  quickly  as  possible  with  alcohol  containing  sulphuric 
acid ;  the  solution  is  mixed  with  water ;  the  alcohol  distilled  off ;  and 
the  residue,  after  filtering  from  the  resin  which  deposits  on  cooUng, 
is  precipitated  by  ammonia,  of  which  an  excess  is  added  to  dissolve  a 
brown  substance  thrown  down  at  first.  From  this  precipitate  the 
chelerythrine  is  extracted  by  ether,  and  the  remainder  is  dissolved  in 
water  containing  sulphuric  acid,  and  precipitated  by  strong  hydrochloric 
acid  as  hydrochlorate  of  chelidonine.  Purification  is  effected  as  above 
(Probst).     See  the  method  of  Polex  (p.  158). 
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Properties.  Ciyfitallised  chelidonine  contains  water,  which  is  ex- 
pelled at  100®.  See  below.  —  Inodorous.  Tastes  acrid,  not  bitter 
(Polex) ;  bitter,  like  sulphate  of  Quinine,  and  afterwards  harsh,  pro- 
bably from  impurities  (Reuling).  Melts  at  130**  to  a  colourless  oil  (Will). 
Volatilises  with  aqueous  vapour  (Bouling).  Not  poisonous  (Probst ; 
Beuling.) 

wm. 

at  100*  meaPm 

38  0 228    6806  ........  67*75 

3  N    42    12-54  ........  1219 

17  H 17    5  08  5-62 

6  0 48    14-82  14-44 

C«N»H»70«     ....    336    ........    10000    10000 

The  above  is  Limpricht's  formula  {Lehrh.  1197).  The  following  formiiUe  hare 
iUao  been  proposed :  0«N»H»0«  (Will)  j  C"N»H»»0«  (aerhardt) ;  C*'N«H»'0« 
(Ghnelin). 

Decompositions.  1.  Chelidonine  when  heated  above  its  melting  point, 
turns  brown,  takes  fire,  and  burns  with  a  bright  smoky  flame.— 
2.  Submitted  to  dry  distillation  it  yields  empyremnatic  vapours.  —  3.  It 
is  decomposed  by  strong  nitric  acid;  when  boiled  therewith  it  turns 
yellow  (Polex),  dark  orange-yellow  (Reuling).  —  4.  Carbonises  with  hot 
oil  of  vitriol  (Polex).  Dissolves  in  oil  of  vitriol  with  carmine-red  colour, 
changing  to  black  (Reuling).  —  5.  It  is  not  decomposed  by  chlorine^  or 
by  aqueous  alkalis  (Reuling).  When  melted  with  fragments  of  caustic 
potash,  it  evolves  a  large  quantity  of  ammonia :  if  the  operation  be 
suspended  during  the  evolution  of  ammonia,  the  residue  still  contains 
unchanged  cheHdonine  (Will). 

Combinations,  —  With  Water,  Ilydrated  Chelidonine.  —  Colourless 
tables,  having  a  vitreous  lustre  (Probst).  Transparent  tables  and  cubes 
(Polex).  —  Air-dried  chelidonine  contains  4'89  p.  c.  of  water  (2  at.  = 
5-09  p.  c.  HO)  (Will). 

Chelidonine  is  insoluble  in  water  (Probst ;  Will).  A  solution  pre- 
pared with  hot  water  becomes  cloudy  on  cooling,  without  forming  a 
deposit  (Reuling). 

The  salts  of  chelidonine  are  colourless  when  the  acid  is  itself  free'from 

colour  (Probst ;  Polex).  Beuling  obtained  orangc-ooloured  salts,  probably  from 
his  base  containing  chelcrythrine.  —  They  are  crystallisable,  of  an  acid  re- 
action, for  the  most  part  soluble  in  water,  and  have  an  intensely  but 
pure  bitter  taste.  From  solutions  of  the  salts  alkalis  precipitate  cheli- 
donine in  the  form  of  a  voluminous,  curdy  precipitate,  which  becomes 
granular  under  the  liquid.  Solutions  of  chelidonine-salts  containing  weak 
volatile  acids  lose  acid  on  evaporation  (Probst).  Acetate  of  chelidonine 
yields  with  tincture  of  iodine  a  carmine-coloured,  with  chromate  of 
potash  a  yellow,  with  basic  acetate  of  lead  a  white,  and  with  solution 
of  gold  a  dark  reddish-yellow  precipitate  (Polex). 

Phosphate  of  Chelidonine.  — More  easily  crystallisable  than  the  sul- 
phate. Fusible,  and  easily  soluble  in  water  and  absolute  alcohol 
(Probst). 

Sulphate  of  Chelidonine,  —  Obtained  by  dissolving  chelidonine  in 
dilute  sulphuric  add,  evaporating,  washing  away  excess  of  add  by 
ether,  and  crystallising  from  absolute  alcohol  by  spontaneous  evapora- 
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tion  of  the  solution.  In  warm  air  the  solution  dries  up  to  a  brittle 
^m.  —  Permanent  in  the  air.  Mel  to  at  50  to  60**  to  a  viscid  mass. 
Dissolves  easily  in  water  and  absolute  alcohol  (Probst). 

Hydrocldorate  of  Chelidomne.  —  Obtained  from  hot  water  in  delicate 
ciystals.  Has  an  acid  reaction  and  a  bitter  taste.  Dissolves  in  325 
parts  of  water  at  18°,  and  is  precipitated  from  the  solution  by  strong 
hydrochloric. acid  (Probst). 

Nitrate  of  Chelidonine. — Crystals  of  considerable  size,  diflScultly 
soluble  in  water,  so  that  nitric  acid  throws  down  a  crystalline  precipi- 
tate from  the  sulphate  and  phosphate  (Probst). 

Ckloroplatinate  of  Chelidonine.  —  Bichloride  of  platinum  throws 
down  from  hydrochlorate  of  chelidonine  a  yellow  flocciilent  precipitate, 
afterwards  becoming  granular.  It  may  be  washed  with  water  without 
decomposition,  and  is  not  acted  on  by  boiling  nitric  acid.  Contains 
17-42  to  17-6  p.  c.  of  platinum  (C»N»lI"0«,nCl,PtCl*  requires  18-23 
p.  c.  Pb)  (Will). 

Acetate  of  Chelidonine. — Obtained  by  decomposing  sulphate  of 
chelidonine  with  acetate  of  lead.  —  The  solution  of  chelidonine  in 
acetic  acid  [which  is  obtained  with  difficulty  (Polex)]  deposits  chelido- 
nine when  evaporated  by  heat.  —  On  spontaneous  evaporation  the  salt 
dries  up  to  a  gum,  easily  soluble  in  water  and  alcohol  (Probst). 

The  salts  of  chelidonine  are  precipitated  by  tincture  of  galls. 

Crystallised  chelidonine  dissolves  with  difficulty,  and  only  on  pro- 
longed boiling,  in  alcohol  and  «^A«r*(Polex).  The  etatement  of  Probst  that 
chelidonine  is  soluble  in  alcohol  and  ether  is  to  be  understood  only  in  this  sense,  as 
18  shown  hj  other  statements  (Kr.)-  —  Dissolves  easily  in  volatile  and  fat  oils 
(Polex,  Keuling). — It  is  precipitated  from  solutions  of  its  salts  by 
animal  charcoal  (Probst). 


Primary  Nucleus  C"H" ;  Oxygen-nucleus  C*II"0*. 

Fyroguaiacin. 
C^IPKy  =  C»H*K)*,0*. 

Literature  xii.,  349  ;  further: 

Nachbaur  (&  Hlasiwetz).     Wiai.  Acad,  Ber.  30,  81 ;  Ann.  Phavm. 

106,  382 ;  J.  pr.  Chem.  75,  1 ;  Kopp*8  Jahresher.  1858,  451. 
Hlasiwetz  k  von  Gilm.    Ann.  Pharm,  119,  277. 

According  to  Hlasiwetz,  the  pyroguaiacin  obtained  by  the  dry  dis- 
tillation (especially  by  slow  distillation)  of  guaiacum  resin  and  guaiacic 
acid  is  not  C"H»0',  but  C«n"0«.    (See  xiv,  349.) 

Pyroguaiacin  forms  inodorous  and  tasteless  laminae,  which  melt  at 
183%  and  sohdify  in  a  crystalline  mass. 

Xachbaur. 
Dried  at  100*  ar  melted.  fnean. 

38  C 228    76-51    7666 

22  H 22    7-38    737 

6  0 48    1611    1607 


0"H»-0«      ....    298    10000    10000 
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According  to  Hlasiwetz  it  is  not  a  phenyl-compound. 

Pyroguaiacin  combines  with  bases.  —  An  alcoholic  solution  colours 
sesquichloride  of  iron  green.  —  Does  not  yield  oxalic  acid  on  prolonged 
boiling  with  caustic  potash, 

Potassium'pt/roguaiacin.  —  A  solution  of  pyroguaiacin  in  boiling 
caustic  potash  forms,  on  cooling,  a  semi-solid  mass  of  crystals,  which 
are  pressed  and  dissolved  in  boilhig  alcohol.  —  Fine,  delicate  prisma 
and  needles,  having  a  satiny  lustre.  When  heated  in  the  air,  it 
assumes  first  a  green,  afterwards  a  blue-green  colour.  On  recrystal- 
lisation  it  gives  up  potash  (Hlasiwetz  &  v.  Gilm). 

Over  oil  ofvitrioL  Hlasiwetz  &,  y.  Q-iliu. 


88  C 

24  H 

....     «Zo     .... 

....       uif-c?!     .... 
6*61 
17-64    .... 
....        12-"-4     .... 

....      62-46 
6-55 

8  0 

6-4 
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KO 

47 

I...                 ^Ef             •••• 

....      12-14 

C»HnKO«  +  3aq 363     .... 

....     10000    

....     10000 

Contains,  at  100",  18'89  p.  c.  EO  (by  calc.  1 3 '89  p.  c.  in  the  anhydrous  compound) 
(Hlasiwetz  and  t.  Gilm). 

Sodium'pyroguaxacm. '^'In^Q^CGni  laminee,  turning  green  in  warm 
air.  Contains,  at  100°,  7'1  p.  c.  Na,  corresponding  to  the  formula 
C"H*»NaO«  (by  calc.  7-18  p.  c.  Na)  (Hlasiwetz  and  v.  Gilm). 

Over  oil  of  vitriol,  Hlasiwetz  and  t.  Qilm. 

38  C 228       6(f57  6627 

23-5  H  23-5    686  657 

Na  23       6-72  6-86 

8-5  O  68       19-86  20-81 

CH^NaO*  +  21  aq 842*6    10000    10000 


Oxyazo-nucleus  C**Xn'*0*. 

Thebame. 

C'*NH»^0«  =  C»NH»0«,U\ 

Pelletier.  J.  Pharm.  21,  565  ;  N.  Br.  Arch.  5,  165  ;  Schw.  67,  325 ; 
Ann.  Pharm.  16,  38;  abst.  Pogg.  27,  658.  —  In  opposition  to 
Couerbe :  J.  Pharm.  22,  29. 

CouERBE.  Ann.  Chim.  Phys.  59,  153;  Ann.  Pharm.  17,  171.  —  In  op- 
position to  Pelletier :  J.  Phai-m.  22,  22. 

Kai^.     Ann.  Pharm.  19,  7. 

Akdersok.  Trans.  Boy,  Soc.  Edin.  20,  3,  347 ;  Chem.  Soc.  Qu.  J.  5, 
257;  abstr.  Ann.  Pharm.  86,  179;  J.  pr.  Chem.  57,  358;  Kopp's 
Jahresber.  1852,  537. 

Paramarphine  (Pelletier).  —  Discovered  by  Thiboumery  in  Pelletier's 
manufactory  in  1835. 

Source.    In  opium.    To  the  amount  of  about  1  per  cent,  (Merck) 


I 
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Couerbe  obtained  from  40  pounds  of  opium  about  an  ounce  of  thebaine. 
—  Occurs  also  in  the  poppy  cultivated  in  France  (Galloud,  N.  J,  Fhami, 
20, 276).  j 

Preparation.  In  the  preparation  of  morphine  by  the  Couerbc-Mohr 
process  (xvi,  410),  when  the  aqueous  extract  of  opium  is  precipitated 
with  milk  of  lime,  the  morphine  remains  dissolved  in  excess  of 
lime,  whilst  the  lime  precipitate  takes  up  the  thebaine.  The  pre- 
cipitate is  washed,  dried,  and  boiled  with  alcohol ;  the  alcoholic  solu- 
tion is  evaporated ;  and  the  brown  granular  mass  which  remains  is 
treated  with  ether,  which  takes  up  thebaine,  and  leaves  it  on  evapora- 
tion in  the  form  of  a  brown,  crystalline  mass.  Purification  is  effected 
by  dissolving  in  acids,  precipitating  with  ammonia,  and  crystallising 

from  alcohol  or  ether  (Pelletier ;  Couerbe).  Anderson  obtains  tliebalne  ac- 
cordin|[  to  xtI,  420.     See  Winckler's  method  (Repert  63,  384). 

Mixtures  of  thebaine  and  morphine  may  be  separated  by  means  of 
ether  or  weak  alcohol,  which  readily  dissolve  thebaine  (Pelletier). 

Properties,  "While,  silvery,  quadratic  laminae  (Anderson).  Needles 
or  small  granular  crystals,  without  pearly  lustre  (Pelletier).  Shining, 
smooth  rhomboidal  prisms,  crystallising  from  alcohol  in  cauliflower- 
like masses,  like  grape-sugar  (Couerbe).  Melts  without  loss  of  weight 
^Kane)  at  150^  (Pelletier),  at  130°,  and  solidifies  again  at  110^ 
(Couerbe),  Becomes  strongly  electric  when  rubbed  or  powdered. 
Tastes  acrid  and  styptic  rather  than  bitter.  Has  an  alkaline  reaction 
(Pelletier;  Couerbe).  Poisonous:  one  grain  given  to  a  dog  causes 
tetanus  aiid  death  (Magendie). 

Couerbe.     Pelletier.       Kane.      Anderson. 
at  100^  mean.  mean,         mean, 

38  C 228  ....  73.31  ....  7099  ....  7209  ....  78-23  ....  7308 

N      14  ....  4-50  ....  6-38  ....  4*40  ....  6*94  ....  4-43 

21 H 21....  6-76....  6-46....  6-29....  6'82  ....  704 

6  0 48  ....  15-44  ....  1617  ....  17-22  ....  1301  ....  1545 

0»NH«0«    ....  311  ....  10000  ....  100-00  ....  10000  ....  10000  ....  10000 

Isomeric  with  bebirine. 

Hie  aboTe  is  Anderson's  formula.  Earlier  formuliB :  C^ISWH)^  (PeUetier) ; 
CKjfHis-so-*  (Couerbe)  ;  0»NH»0»  (Kane).  — Couerbe's  statement,  that  air-dried 
thebaine  loses  4  p.  c.  of  water  when  melted,  was  not^  substantiated  by  Kane's  experi- 
ments. 

Decompositions.  1.  Thebaine  yields,  when  heated^  the  ordinary 
decomposition-products  of  nitrogenous  substances,  without  volatilising 
(Pelletier).  — 2.  It  is  coloured  deep-red  by  ot7  ofvitriolj  even  when  free 
trom  nitric  acid  (Anderson  ;  Winckler).  Forms  a  yellow  solution  with 
oil  of  vitriol  (Riegel).  Cold  sulphuric  acid  of  sp.  gr.  1-3  dissolves 
thebaine,  and  deposits  on  heating  a  semi-solid  resin,  probably  a  product 
of  decomposition,  which  dissolves  in  boiling  water  and  separates  on 
cooling  in  microscopic  crystals  (Anderson).  —  3.  Thebaine  is  violently 
attacked  by  nitric  acid,  with  evohition  of  red  fumes,  and  forms  there- 
with a  yellow  solution,  which  yields  a  volatile  base  with  caustic  potash, 
assuming  a  dark  colour  (Anderson).  \VTien  digested  with  strong  nitric 
acid,  thebaine  turns  soft  and  yellow,  and  before  dissolving,  melts  to  a 
soft  resin  (Pelletier).  —  Oil  of  vitriol  containing  nitric  acid  immediately 
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colons  thebaine  red  [blood-red  (Riegel)J,  the  Bolntion  becoming  darkei 
on  standing :  thin  layers  appear  yellowish  (Oouerbe).  The  solution  in 
oil  of  vitriol  is  coloured  first  green,  aftei'wards  brown,  bv  permanganate 
of  potash  (Guy,  Anal.  Zeitschr,  1,  93) ;  it  is  not  altered  by  peroxide  of 
lead  at  first,  but  after  24  hours  assumes  a  faint  violet-red  colour 
(Riegel).  Ghromate  of  potash  produces  in  the  sulphuric  acid  solution 
a  brisk  evolution  of  gas  and  a  dirty-brown  coloration :  iu  the  course 
of  24t  hours  a  white  precipitate  is  deposited,  and  the  liquid  becomes 
colourless  (Riegel,  iV.  Br.  Arch.  58,  287).  —  4.  Chlorine  and  bromne 
convert  thebaYne  into  a  resin  (Anderson).  —  5.  Dry  hydrochloric  acid 
gas  converts  it  [with  evolution  of  heat  (Couerbe,  Kane)],  into  sal* 
ammoniac  and  a  resinous  body,  which  docs  not  form  salts  (Liebig,  Ann. 
Pharm.  26,  60).  Thebaine  is  resinised  by  strong  aqueous  hydrochloric 
acid  (Pelletier) :  the  solution  in  dilute  acid  assumes  a  dark  colour  on 
evaporation,  with  simultaneous  formation  of  resin,  and  is  no  longer 
completely  soluble  in  water  (Anderson).  100  parts  of  thebaine  absorb 
8*35  parts  of  hydrochloric  acid  gas  (Oouerbe);  16*58  parts  at  100^  and 
17*35  parts  moi-e  at  ordinary  temperatures  (altogether  33*93  parts) 
(Kane).  —  Thebaine  does  not  colom  ferric  salts  blue  (Pelletier). 

Combinatians.  Thebaine  is  very  slightly  hygroscopic  (Kane).  —  It 
is  insoluble,  or  nearly  so,  in  water  (Pelletier;  Aiiderson),  and  in  aqueous 
ammonia  and  potash  (Anderson). 

Thebaine  dissolves  readily  in  acids,  forming  salts  which  cannot  be 
crystaUised  from  aqueous  solutions,  but  are  easily  crystalHsed  from 
alcohol  or  ether  (Anderson).  The  salts  are  precipitated  by  ammonia 
and  potash  (Pelletier),  and  by  the  carbonates  and  bicarbonates  of  the 
alkalis,  in  the  case  of  the  last-named  reagents  even  in  presence  of 
tartaric  acid  (Riegel).  The  precipitates  are  insoluble  in  excess  of  the 
precipitant. 

Sulphate  of  Thebaine,  —  Obtamed,  partly  in  crystals  and  partly  in 
the  form  of  a  resin,  which  sohdifies  to  a  crystalline  mass  on  standing, 
by  adding  sulphuric  acid  to  an  ethereal  solution  of  thebaine  (Ander- 
son). 

Hydrochlorate  of  Thebaine,  —  Thebaine  is  mixed  with  a  small 
quantity  of  strong  alcohol,  and  alcoholic  hydrochloric  acid,  not  in 
excess,  is  added  till  solution  is  effected :  the  salt  then  separates,  on 
standing,  in  fine  rhombic  crystals.  —  Dissolves  easily  in  water  and 
resinises  on  evaporating  the  solution.  Difficultly  soluble  in  alcohol, 
especially  in  absolute  alcohol,  and  insoluble  in  ether  (Anderson). 


380 

N 

24H 

80 

a 


Anderson. 

oUOO* 

mean. 

228 

..      6238    .. 

62-29 

14        

3-83 

24 

6-56    .. 

6-71 

64       

...      17-52 

35-6     

9-71     .. 

1000 

C*NH«»0«,HC1  +  2H0   ....    365-5    10000 

Mercuric  chloride  produces  with  thebaine  a  bulky  precipitate,  and 
with  the  hydrochlorate  a  white  crystalline  precipitate,  neither  of  which 
can  be  obtained  of  constant  composition  (Anderson).  —  Terchhride  of 
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gold  forms  with  hydi-ochlorate  of  thebaino  an  orange-yellow  precipitate, 
which  melts  to  a  resin  at  100°  (Anderson), 

Chloroplattnate  ofThebatne. — Obtained  from  hydrocliloratcof  thcbaVQo 
and  bichloride  of  platinum.  —  Yellow  crystalline  powder,  sUghtly 
sohible  in  boiling  water,  apparently  with  decomposition  (Anderson). 
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Thebaine  dissolves  easily  in  alcohol  [in  10  parte  cold  (Pelletier)]  and 
ether,  especially  when  boiling. 


Bebirine, 

C»NIFO«  =  C»NH»»0«,n». 

MaclagA!C     Ann.  Phann,  48,  106. 

Maclagan  &  TiLLET.     Ann.  Pharm,  55,   105  ;    Phil.  Mag.  27,  253 ; 

J.  pr.  Chem.  37,  247. 
V.  Planta.     Ann.  Pharm.  77,  333;  N.  Phil.  Mag.  1,  114;  J.pr.  Chem. 

62,  287.— Z>«;e  Alkaloide,  Heidelberg,  1846,  26. 

Discovered  by  Rodie  in  1834.  Occurs  in  the  bark  and  fruit  of  the 
bebeeru  or  greenheart  tree  of  Guiana,  Nectandra  JRoduxi,  Nat.  order 
LauraceoB :  ^e  Guibourt  {N.  J.  Pharm.  10,  89). 

Preparation.  From  the  bark.  The  bark  is  exhausted  by  boiling 
with  water  containing  sulphuric  acid ;  the  decoction  is  concentrated, 
and  filtered  from  the  tannin  and  sulphate  of  lime  which  separate  on 
cooling ;  and  the  yellowish-green  filtrate  is  precipitated  with  ammonia. 
The  dark-grey  precipitate  thus  obtained  is  washed  and  dried  in  the  air, 
whereupon  it  blackens  from  containing  tannin  :  it  is  then  dissolved  in 
dilute'sulphuric  acid  and  treated  with  animal  charcoal ;  and  the  now  pale- 
yellow  solution  is  again  precipitated  with  ammonia,  whereby  a  white 
precipitate  is  obtained.  This  is  dried  and  dissolved  in  alcohol ;  the 
solution  is  evaporated ;  and  the  residue  treated  with  absolute  ether, 
which  takes  up  bebirine  and  leaves  sipeerine  undissolved.  Both  bodies 
are  still  to  be  purified  by  treating  their  alcoholic  solutions  with  animal 
charcoal  (Maclagan).  Or  the  grey  precipitate  produced  by  ammonia 
may  be  freed  from  tannin  by  exhausting  it  with  water  containing  6  per 
cent,  of  caustic  potash.  The  undissolved  portion  is  then  to  be  dissolved 
in  alcohol,  and  the  residue,  after  evaporation,  treated  with  ether.  In 
this  way,  however,  both  bebirine  and  sipeerine  dissolve  in  the  alkaline 
liquid,  from  which  they  may  be  thrown  down  in  an  impure  state  by  sal- 
ammoniac  (Maclagan). 
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In  a  later  process  adopted  by  Maclagan  &  Tillcy,  commercial 
sulphate  of  bebirine  is  decomposed  by  ammonia,  and  the  precipitate 
triturated  while  still  moist  with  freshly  precipitated  hydrated  oxide  of 
lead.  This  mixture  is  dried  over  the  water-bath,  and  the  bebirine  and 
sipeerine  are  extracted  by  absolute  alcohol,  and  afterwards  separated 
by  means  of  ether.  The  product  obtained  in  this  manner  by  v.  Planta 
was  still  impure,  as  it  absorbed  oxygen  and  turned  brown  on  prolonged 
drying  over  the  water-bath.  To  purify  it,  he  dissolved  it  in  acetic 
acid ;  filtered  the  solution ;  added  thereto  first  neutral  acetate  of  lead 
and  then  caustic  potash ;  and  after  completely  washing  and  drying  the 
precipitate  of  bebirine  and  oxide  of  lead,  extradited  the  bebirine  by 
ether.  The  ethereal  solution  was  evaporated  to  a  syrup  and  dissolved 
in  alcohol,  and  on  dropping  the  solution  into  water,  with  constant 
stirring,  the  bebirine  was  precipitated  as  a  dense  flocculent  powder. 

Properties.  White,  highly  electric  powder,  permanent  in  the  air 
(v.  Planta).  Has  a  powerful  and  persistent  bitter  taste,  with  a  faint 
resinous  after- taste.  The  alcoholic  solution  blues  litmus  strongly 
(Maclagan).  Melts  (without  loss  of  weight,  after  drying  at  120"") 
at  180  to  a  vitreous  mass  (v.  Planta).  Anti-febrile  (Maclagan). 
Resembles  caffeine  in  its  physiological  eff ects  ( JV^.  Bepert,  11,  521). 
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The  abore  is  y.  Planta*B  formula :  Maclagan  and  Tilley  proposed  CKH^'K)'.  — 
Isomeric  with  thebalne. 

Decoinpontions.  Bebirine  decomposes  at  a  temperature  above  180*', 
without  subliming  (v.  Planta).  In  ihejire  it  froths  up,  evolves  strongly- 
smelling  vapours,  and  leaves  a  slowly  combustible  charcoal  (Maclagan  & 
Tilley).  Aqueous  iodic  add  colours  hydrochlorate  of  bebirine  a  bright 
red-brown,  changing  to  dark-red  (v.  Planta).  —  Bebirine  boiled  with 
dilute  nitric  acid  evolves  nitric  oxide,  and  is  converted  into  a  yellow 
powder,  which  dissolves  easily  in  hot,  but  diflBcultly  in  cold  water. 
From  a  dilute  solution  of  sulphate  of  bebirine  nitric  acid  throws  down 
the  base,  for  the  most  part,  in  its  original  state  (Maclagan,  Winckler). 
—  Bebirine  forms  a  black  resin  with  chromate  of  potMh  and  sulphuric 
add.  —  Docs  not  yield  chinoline  when  distilled  with  caustic  potash 
(Maclagan  &  Tilley). 

Bebirine  dissolves  in  6650  parts  of  cold,  and  in  1466  parts  of 
boiling  water  (Maclagan).  It  is  precipitated  from  its  alcoholic  solution 
in  a  great  measure  by  water  (v.  Planta). 

^birine  neutralises  acids  completely,  and  forms  therewith  un-crys- 
tallisable  salts.  Prom  the  hydrochlorate,  the  base  is  precipitated  by 
ammonia,  the  fixed  alkalis,  and  their  carbonates  and  bicarbonates,  in 
white  flocks,  which  dissolve  in  excess  of  ammonia  or  potash  somewhat 
more  freely  than  in  excess  of  the  other  precipitants.  Phosphate  of 
soda  throws  down  white  flocks,  tincture  of  iodine  a  red-brown  pre- 
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cipitate  (v.  Planta).  Biniodide  of  potassimn  precipitates  bebirinc 
completely  (Wagner).  The  salts  are  all  amorphous,  and  have  a  very 
bitter  taste,  with  an  accompanying  harsh  taste  (Maclagan). 

Sulphate  ofBebirine.  —  Pale-yellow,  shining.     Soluble  in  water. 

Madagaii. 

C»NH«»0« 311     86-38    86-89 

HO 9    2-50 

S0>. 40    1112    13-61 

0«NH«0«,HO,SO» 360    10000 

Hydrochlorate  ofBebirim.  —  Bebirine  absorbs  hydrochloric  acid  gas, 
without  melting,  and  is  converted  into  a  yellow  soluble  salt,  which  is 
left,  on  evaporating  the  solution,  in  transparent  scales  (Maclagan). 


0»NH«0« 
Ha 


311 

••••       09*u       .. 

86-39 

36-6     .... 

....     10-6    .. 

13-61 

CWNH2»0«,HC1   347-5    1000    10000 

The  hydrochlorate  foi-ms  with  ferric  chloride^  ctipric  chloride  and  mer- 
curic chloride^  double  salts  shghtly  soluble  in  hot  water  and  alcohol,  from 
which  they  separate  in  a  non- crystalline  form  on  cooling  (Maclagan  & 
Tilley).  Its  solution  throws  down  white  or  ycllowish-wmte  amorphous 
precipitates  from  iodide  and  iodomercurate  of  potassium  (v.  Planta ;  Delffs). 
The  white  precipitate  produced  by  mercuric  chloride  in  hydrochlorate  of 
bebirine  is  converted  into  a  green  sticky  resin  by  boiling  with  water 
(Hinterberger,  Ann.  Pharm.  82,  319). 

The  gold-salt  is  yellowish- white  and  decomposes  on  exposure  to  the 
air  (v.  Planta). 

Chloroplaiinate  of  Behinne,  Formed  by  dropping  a  strong  solution 
af  hydrochlorate  of  bebirine  into  dilute  chloride  of  platinum,  stirring 
constantly  so  that  the  precipitate  may  not  cake  together.  —  Yellowish- 
white  precipitate,  triturablc  to  an  orange-yellow  powder  after  drying 
(v.  Planta). 

Maclagaa         t.  Planta. 
&  Tilley.       mean ;  at  120*. 

88  C 228  4^1 08  4242     44-09 

N 14  2-70  2-63 

22  H 22  4-25  421 466 

6  O 48  9  30 

8  a    106-5  20  59 

Pt 98-7  1908  1912    18-90 

o»NH«o*;aci,Ptcp ....  5172  loo-oo 

Contains  19*2  p.  c.  of  platinum  ;  but  if  the  same  bebirine  be  dissolved  in  ether 
and  the  solution  evaporated  in  the  air,  the  dark  residue  yields  a  platinum-salt  con- 
taining only  14  p.  c.  of  platinum  (Winckler,  If,  Sepert.  1, 14). 

Hydrochlorate  of  bebirine  precipitates  chloride  of  iridium  and  sodium 
of  an  ochre  colom- ;  mlphocyanide  of  potassium  white ;  picric  acid  sulphur- 
yellow;  it  forms  precipitates  also  with  tincture  and  infusion  of  galls 
(v.  Planta). 

Bebirine  dissolves  in  5  parts  of  absolute,  and  easily  in  aqueous 
alcohol^  and  in  13  parts  of  ether  (Maclagan). 
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Appendix  to  Behirine, 

1.  Sipeerine.  Preparation,  see  p.  170.  Dark  red-bro\\m,  shining, 
non-crystalline,  resinous  mass,  separating  from  the  vessel  in  which  it 
is  prepared  in  scales.  —  Very  slightly  soluble  in  water.  Neutralises 
acids  afid  forms  therewith  olive-brown  salts.  Dissolves  easily  in 
absolute  and  in  weak  alcohol,  but  not  in  ether  (Maclagan). 

2.  Bebirk  add.  Occurs  in  the  fruit  of  the  bebeeru  or  greenheart 
tree.  A  cold  aqueous  extract  is  concentrated  and,  after  cooKng, 
filtered.  The  bebirine  and  sipeerine  are  thrown  down  by  ammonia, 
and  nitrate  of  baryta  is  added  to  the  filtrate.  The  dirty  precipitate 
thus  obtauied  is  washed  with  cold  water,  dissolved  in  boiling  water,  and 
the  solution  is  evaporated  till  it  crystallises.  The  crystals,  purified  by 
re-crystallisation,  are  dissolved  in  boiling  water  and  mixed  with  neutral 
acetate  of  lead ;  the  precipitate  thereby  produced  is  washed,  and  de- 
composed by  hydrosulphuric  acid ;  the  filtrate,  evaporated  to  a  syrup,  is 
allowed  to  crystallise  over  oil  of  vitriol ;  and  the  crystals  are  purified 
by  dissolving  in  ether  and  evaporating  the  solution  in  a  vacuum. 

Deliquescent,  white  crystalline  mass,  having  a  waxy  lustre.  Melts 
at  150^,  and  sublimes  undecomposed,  in  tufts  of  needles,  at  a  little  over 
200^  —  The  potash  and  soda  salts  are  deliquescent  and  soluble  in 
alcohol ;  the  lime,  baryta,  and  magnesia  salts  very  slightly  soluble  in 
water;  the  lead-salt  but  little  soluble,  even  in  boiling  water 
(Maclagan). 

3.  Buxine. 

Padb6.      J.  Pharm.  16, 432 ;  N.  Tr,  33,  2,  219. 
Blet.     -Y.  Tr.  25  2  64. 

WAii.     N.  Jahrh.  Pharm.  12,  302 ;  14,  15 ;    Fharm.  VirteJJ.  10,  36 ; 
abstr.  Chem.  Centr,  1861,  7. 

Occurs  in  the  bark  and  leaves  of  Buxus  sempervirens. 

Preparation.  The  leaves  are  boiled  with  water  containing  sulphuric 
acid;  the  decoction  is  precipitated  by  carbonate  of  soda;  and  the 
precipitate  thereby  formed  is  washed  by  decantation,  dried,  and  ex- 
hausted with  alcohol.  The  alcoholic  solution  is  evaporated,  and  the 
residue  is  extracted  with  water  slightly  acidulated  with  hydrochloric 
acid.  To  this  solution  is  added  a  large  quantity  of  hydrochloric  acid, 
whereby  hydrochlorate  of  buxine,  which  is  insoluble  in  strong  hydro- 
chloric acid,  is  thrown  down.  The  precipitate  is  dissolved  in  a  large 
quantity  of  water,  again  precipitatea  with  carbonate  of  soda,  and  the 
precipitated  buxine,  dissolved  m  alcohol,  is  digested  with  a  mixture  of 
hydrated  oxide  and  basic  acetate  of  lead,  by  which  yellow  colouring 
matter  [huxoflavin  (Walz)]  is  removed.  The  oxide  of  lead  dissolved  in 
the  filtrate  is  removed  by  dilute  sulphuric  acid ;  the  solution  is  pre- 
cipitated by  ammonia ;  and  the  precipitate,  which  runs  into  a  resinous 
mass  on  warming,  is  dried,  dissolved  in  ether,  and  recovered  from  the 
solution  by  evaporation  (Walz).  —  The  portion  insoluble  in  ether  con- 
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tains  Walz's  hiucinic  acid.  —  Faure  precipitates  an  aqueous  solution  of 
the  alcoholic  extract  of  the  bark  with  neutral  acetate  of  lead ;  frees  the 
filtrate  from  lead  by  means  of  hydrosulphuric  acid,  and  boiU  with  cal- 
cined magnesia ;  and  after  washing  and  drying  the  precipitate,  extracts 
his  buxine  with  alcohol,  which  leaves  it  on  evaporation  in  the  form  of 
a  red  mass,  triturable  to  a  red-brown  powder.  By  repeated  treatment 
with  animal  charcoal  it  may  be  obtained  nearly  colourless.  Bley  adopts 
a  similar  process ;  or,  he  precipitates  a  solution  of  the  aqueous  extract 
with  basic  acet>ate  of  lead,  decomposes  the  precipitate  under  water  by 
hydrosulphuric  acid,  and  boils  the  washed  sulphide  of  lead  with 
alcohol,  which  takes  up  the  buxine  and  leaves  it  on  evaporation  as  a 
yellow,  crystalline,  very  deliquescent  mass,  still  contaminated  with 
chloride  of  calcium  (Bley).  In  this  way  the  greater  part  of  the  buxine 
remains  in  solution,  since  it  is  not  precipitated,  or  only  mechanically,  by 
basic  acetate  of  lead  (Walz). 

PropeHiea.  Buxine  is  obtained  by  the  evaporation  of  its  ethereal 
solution  in  the  form  of  a  coloured  resin ;  when  precipitated  from  its 
acid  solutions  by  ammonia,  or  from  an  alcoholic  solution  by  water,  it 
forms  a  white  powder.  It  is  tasteless  at  first,  but  afterwards  very 
bitter.  Has  an  alkaline  reaction.  Remains  unaltered  at  180%  but 
decomposes  at  higher  temperatures  (Walz ;  Faiu-e'). 


38  C  

N  

228  ... 
14  ... 
21  ... 
48  ... 

73-31  ... 

4-60  ... 

6-75  ... 

15-44  ... 

Wak. 

72-90 

4-51 

21  H  

6-87 

6  0  

15-72 

C*'NH5'0«.... 

811  ... 

10000  ... 

10000 

iBomeric,  and  according  to  Walz,  identical  with  bebirine. 

Buxine  dissolves  in  6600  parts  of  cold,  and  in  1800  parts  of  boiling, 
xcater.  —  It  dissolves  in  acids,  forming  neutral  non-cr^'stallisable  salts, 
which  behave  like  salts  of  bebirine  with  caustic  alkalis  and  their  car- 
bonates, with  nitric  acid,  and  with  all  other  reagents.  The  hydrochlorate 
C»NH"0*,HC1,  forms  double  salts  with  mercuric  chloride  and  bi- 
chloride of  platinum  (Walz). 

Buxine  dissolves  in  3  parts  of  alcohol  of  sp.gr.  0*85,  and  in  5  parts 
of  absolute  alcohol  [less  freely,  therefore?  (]m'.)].  It  is  soluble  in 
10  parts  of  commercial,  and  in  18  parts  of  absolute  ether  (Walz). 
According  to  Faure  it  is  insoluble  in  ether. 


Primary  Nucleus  C««H«' ;  Oxygen-nucleus  C*H**0". 

Daphnetin. 

C~H"0«  =  C»*H'*0",0». 
ZwENGER.     (1860.)     Ann,  Pharm.  115,  1. 

Fonnati&n.     From  Daphnin.     1.  By  boiling  with  dilute  sulphuric  or 
hydrochloric  acid.  —  2.  By  waiming  >\ith  omulsin,  —  3.    By  contact 
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with  yeast  to  which  a  little  grape-sugar  is  added.  —  4.  Bv  dry  distil- 
lation. In  all  cases  its  production  is  attended  with  the  formation  of 
sugar  or  the  decomposition-products  thereof. 

Preparation,  A.  From  Daphnin,  Daphnin  is  boiled  with  dilute 
hydrochloric  or  sulphmic  acid  till  the  liquid  becomes  yellow.  It  is 
then  diluted  with  water,  and  the  crystals  which  separate  on  cooling  are 
collected,  dissolved  in  hot  water,  and  precipitated  with  neutral  acetate 
of  lead.  The  washed  precipitate  is  decomposed  under  boiling  water 
by  hydrosulphuric  acid,  and  the  solution  filtered.  Colourless  daphnetin 
then  crystallises  out  ou  cooling,  and  may  be  purified  by  re-crystallisa- 
tion from  boiling  water.  The  Bolutlon  filtered  through  paper  oontaining  iron 
has  a  green  colour. 

B.  From  the  alcoholic  extract  of  Mezereon  bark,  and  also  from  the 
extract  previously  exhausted  with  ether  (p.  177).  —  1.  The  extract, 
mixed  with  strong  hydrochloric  acid,  is  evaporated  over  the  water- 
bath,  and  the  dry  residue  is  heated  more  strongly  so  long  as  hydro- 
chloric acid  is  given  off,  and  until  it  begins  to  carbonise.  The 
resulting  mass  is  boiled  with  water ;  the  filtrate  is  concentrated ;  and 
the  dark  deposit  formed  on  standing  is  collected  and  washed  with  cold 
water,  after  which  the  daphnetin  is  extracted  by  boiUng  water  and 
purified  by  repeatedly  converting  it  into  the  lead-salt  and  decomposing 
by  hydrosulphuric  acid.  —  2.  The  alcoholic  extract  is  slowly  heated  in 
a  half -filled  retort,  the  heat  being  continued  so  long  as  vapours  pass 
over.  The  crystals  which  form  in  the  distillate  are  separated  from  the 
liquid  portion,  and  crystalHsed  successively  from  water  and  very 
dilute  alcohol,  whereby  a  mixture  of  daphnetin  and  umbelliferone  is 
obtained.  The  crystals  dissolved  in  boiling  water,  are  precipitated 
by  neutral  acetate  of  lead,  the  liquid  is  filtered  hot,  and  the  precipi- 
tated compound  of  daphnetin  with  oxide  of  lead  is  purified  as  above. 
The  filtrate,  on  cooling,  yields  crystals  of  umbelliferone. 

Properties.  Delicate,  colourless,  highly  refractive  prisms,  belonging 
to  the  oblique  prismatic  or  monoclinic  system.  Melts  above  250°  to  a 
yellowish  liquid,  which  cools  to  a  crystalline  solid,  and  sublimes,  even 
at  lower  temperatures,  especially  in  a  current  of  air.  Has  a  slightly 
harsh  taste,  and  when  warmed,  an  a^eeable  smell,  resembling  that  of 
coumarin.     Its  reaction  is  very  slightly  acid. 

Zwenger. 
at  100*.  mean, 

88  C   228     5906     59-17 

14  H  14    8-62    8-81 

18  O  144     37-82     8702 


CJ»H"0»«  ....  386    10000    10000 

ContaiuB  at  220^  when  it  begins  to  sublime,  G0*7  p.  o.  C,  or  the  same  proportion 
as  sesculetin  (xri,  23)  :  it  does  not,  howeyer,  resemble  the  latter  body  in  its  behayiour 
-vrith  bisulphites  of  the  alkalis  (Bochleder,  Jfien.  Acad,  £er.  48,  236). 

Decompositions,  1.  Daphnetin  is  partially  decomposed  by  heating 
in  a  closed  vessel  till  it  melts.  —  2.  Dissolves  in  slightly  warmed  oil  of 
vitriol  with  yellow  colour,  and  is  precipitated  by  water  unchanged;  the 
solution  is  decomposed  by  heat.  —  3.  Colours  nitric  acid  dark-red. 
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—  4.  Throws  down  cuprous  oxide  from  a  cold  alkaline  solution  ofcupric 
oande^  and  rapidly  reduces  nitrate  of  silver. 

Comhinalions.  Daphnetin  dissolves  easily,  with  yellowish  colour,  in 
boiling  water.  —  Soluble  without  alteration  in  boiling  hydrochloric  acid, 

—  Dissolves  in  caustic  alkalis  and  their  carbonates  with  yellow  or  red- 
yellow  colour,  and,  when  dissolved  in  water,  produces  yellow  precipi- 
tates with  lime-  or  baryta^water, 

Lead'Compound  of  Daphnetin,  —-Aqueous  daphnetin  forms  yellow  precipitates 
witli  both  the  neutral  and  the  basic  acetate  of  lead A  warm  aqueous  solution 

of  daphnetin  is  precipitated  by  aqueous  neutral  acetate  of  lead,  and  the 
pale  yellow  precipitate  is  washed  and  dried  at  100**.  —  Dark  coloured, 
brittle  mass,  triturable  to  a  yellow  hygroscopic  powder.  It  is  partially 
decomposed  by  prolonged  boiling  with  water,  and  then  contains 
57-60  p.  c.  of  oxide  of  lead.  Dissolves  in  acetic  acid,  and  colours  nitric 
acid  red. 

Zvrenger. 
at  100*.  mean, 

88  C  228  28-61  2817 

10  H 10  3-25  1-38 

14  O  112  1407  14-46 

4  PbO    448  6607  55-99 

C»Hwpb*Ow 798    10000    100*00 

Aqueous  daphnetin  is  coloured  green  by  a  small  quantity  of  9k  ferric 
salt,  the  colour  being  destroyed  by  a  larger  (juantity  of  the  salt,  or 
by  the  addition  of  an  acid.  It  is  coloured  faintly  gi^eenish  by  a  very 
little  of  a  proto-salt  of  iron. 

Daphnetin  dissolves  easily  in  boiling  alcohol^  and  slightly  in  ether. 


Glucoside  of  Daphnetin. 

Daphnin. 

Vauquelin.    Ann,  Ckim,  84,  174. 

C.   G.   Gmelin  &  Bab,     Ueber  die  Seidelhastrinde.    Tubingen,  1822 ; 

Schw,  35,  1. 
Const.  Zwenger.    Ann,  Pharm,  115,  1 ;  abstr.  J,  pr,  Chem,  82,  196  ; 

Pharm.  Viertelj,  10,  93 ;  Chem.  Centr.  1860,  823 ;  Bep,  Chim.  2mre, 

3,  77;  Kopp's  Jahresber,  1860,  552. 
RocHLEDER.      Wien,  Acad.  Ber.  48,  236;    Chem.  Centr.  1864,   481; 

N.  Repert.  13,  326  ;  /.  pr.  Cheni.  90,  442. 

Discovered  by  Vauquelin,  and  regarded  by  him  and  by  Gmelin  & 
Bar  as  a  salifiable  base,  but  recognised  by  Zwenger  as  a  glucoside.  — 
Occurs  in  the  bark  of  Daphne  alpina  and  D.  Mezereum  {Handbuch,  viii 
[2],  72),  most  abundantly  at  the  time  of  flowering;  also  in  the 
flowers  of  the  latter  plant  (Enz,  Pharm.  Viertelj,  8,  25). 


DAPHNIN.  17 


ir 


Tlio  seeds  of  Daphne  Onidium  contain  Gobcl's  eoccoffnlnie  arid,  wKich  may  he 
obtained  by  exhaust  in  g  the  alcoholic  extract  inith  iratcr.  It  forms  arid,  lonf;,4-sidccl 
prisma,  and  is  not  prt'clpitatod  by  chloride  of  bariiun,  lime-water,  neutral  acetate  of 
lead,  or  proto  sulphate  of  iron.  —  Concerning  the  acrid  principle  of  mezereoH^  see 
p.  178. 

Preparation.  The  alcoholic  extract  which  has  been  exhau^Jtod  with 
ether  for  the  preparation  of  the  officinal  Extractum  Mezerci  ethereum 
may  be  used  inatead  of  the  fresh  bark. 

The  alcohohc  extract  is  boiled  with  water,  and  the  liquid  is  left 
for  24  hours  to  deposit  resin.  Neutral  acetate  of  lead  is  then  added ; 
the  resulting  precipitate  is  removed;  and  the  daphnin  is  thrown 
down  from  the  filtrate  by  basic  acetate  of  lead.  This  precipitate  is 
decomposed  under  water  by  hydrosulphunc  acid ;  the  Uquid,  filtered 
from  sulphide  of  lead,  is  evaporated  to  a  syrup,  diluted,  filtered  from 
resin,  again  concentrated,  &c. ;  and  the  symp  is  finally  freed  from 
resin  by  repeatedly  shaking  it  with  5  or  6  times  its  volume  of  ether. 
The  aqueous  liquid  separated  from  the  ether  quickly  soUdifies  to  a 
mass  of  crystals  of  daphnin,  which  is  washed  and  crystallised  from  hot 
water  (Rochleder).  Zwenger  proceeds  in  a  similar  manner,  but  pre- 
cipitates the  daphnin  by  prolonged  boiUng  with  basic  acetate  of  lead : 
according  to  Rochleder,  however,  the  liquid  filtered  from  the  precipitate 
produced  in  the  cold  yields,  on  boiling,  only  a  httle  daphnin,  difficult  to 
purify. 

Praperfies.  Crystallised  daphnin  (seebolow^  turns  opaque  below 
100®,  and  loses  8  at.  of  water  at  100°,  becommg  anhydrous.  Anhy- 
drous daphnin  melts  at  about  200''  to  a  colourless  liquid,  which  forms  a 
crystalline  solid  on  cooling  (Zwenger). 

Zwenger. 
at  100*.  mean, 

62  C 372    52-39    6242 

84  H    84    4-78    4-95 

38  0 804    42-83     42-63 

C«H»*0»     ....    710    10000    10000 

Bears  a  sfcrong  resemblance  to  lescalin  (xri,  22)  (Rochleder). 

Decompositions.  1.  Daphnin  vrhen  heated  decomposes  at  a  tempera- 
ture near  its  meltmg-point,  evolves  vapours  and  a  sublimate  of  daph- 
nctin,  and  leaves  an  amorphous  residue  which  becomes  coloured  when 
more  strongly  heated,  burns  like  sugar  with  access  of  air,  and  leaves 
charcoal  if  air  be  excluded  (Zwenger).  —  2.  By  boiling  with  dilute 
acids  it  is  converted  into  daplmetin  and  sugar : 

0»H«0»  +  4H0  =  C»H"Ow  +  20"H»0»  (Zwenger). 

8.  Nitric  acid  colours  daphnin  red  in  the  cold,  and  converts  it  into 
oxalic  acid  when  heated  (Gmelin;  Zwenger).  —  4.  A  solution  of  daphnin 
in  caustic  alkalis  or  their  carbonates,  or  in  lime-  or  baryta-water,  turns 
brownish-red  and  decomposes  on  standing,  and  more  rapidly  on  boiling 
(Zwenger).  —  5.  Daphnin  slowly  reduces  cuprous  oxide  from  a  boiling 
alkaline  solution  ofcvpric  oxide.  —  6.  It  reduces  ntYra^e  of  silver  partially 
only  on  boiling,  but  rapidly  in  the  cold,  after  addition  of  ammonia 
(Zwenger).  —  7.  It  is  resolved  into  daphnetin  and  sugar  by  warming 

VOL.    XVII.  .  N 
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with  ejnulstUy  and  partially  also  by  contact  with  yeaat  and  a  little  grape- 
sugar  (Zwenger). 

Cotnbmatums.  —  fVith  Water.  —  Hydraied  or  Crystallised  Daphnin. 
ColourlesSy  transparent  rectangular  prisms,  attaining  a  length  of  half  an 
inch,  or  when  rapidly  crystallised,  slender  needles  ( YauqueUn;  Z  wenger). 
Tastes  extremely  bitter  (Vauquelin),  moderately  bitter,  afterwards 
harsh  (G.  G.  Gmelin;  Zwenger).    Neutral  (Zwenger);   slightly  acid 

C.  G.  Gmelin).  —  Loses  on  an  average  9*36  p.  c,  of  water  at  100" 

8  at.  s=  9*20  p.  c.  HO),  and  becomes  anhydrous. 

CrytUUs, 

62  0.... 872 

42  H 42    

46  0 868    


t 


Zwengor. 
mean. 

47B7    .... 

6-87    .... 

47-06    .... 

....      4717 

6*67 

....      47-26 

0«H»<0»  +  8  aq 782    10000    ^^.    10000 

Daphnin  dissolves  very  slightly  in  cold  water,  but  easily  in  hot 
water,  crystallising  from  the  solution  on  cooling. 

Daphnin  dissolves  in  caustic  alkalis  and  their  carhoncUes  with  golden- 
yellow  colour ;  also  in  lime-  and  baryta- water.  The  latter  sotutions 
throw  down  gelatinous  precipitates  on  boiling.-* It  is  not  precipitated 
by  aqueous  neutral  acetate  of  lead  (Vauquelin  and  others),  but  is  coloured 
yellow  by  the  basic  acetate  in  the  cold,  and  precipitated  in  9ombination 
with  oxide  of  lead  on  boiling.  It  is  completely  withdrawn  from  its 
solutions  by  boiling  with  hydrated  oxide  of  lead  (Zwenger).  —  Colours 
sesquichlaride  of  iron  blue,  the  colour  changing  to  yellow  on  boiling, 
while  a  dark-yellow  precipitate  is  thrown  dawn  (Zwenger).  Dissolves 
in  cold  alcohol  rather  more  freely  than  in  water,  and  very  easily  in 
boiling  alcohol.  —  Easily  soluble  in  warm  acetic  add,  from  whicn  it 
crystallises  on  cooling  (Zwenger).  According  to  VauqueUn,  it  is  easily 
soluble,  but  according  to  Zwenger  perfectly  insoluble,  in  ether. 


Appendix  to  Daphnin. 

Reein  and  Acrid  Prineiple  of  the  Dc^hnads.  —  Besides  the  observations 
of  Landerer  given  at  page  472,  vol.  xiv,  the  following  have  been 
published. 

The  alcoholic  tincture  of  the  bark  of  Daphne  alpina  yields  on  distil- 
lation a  non-acrid  distillate,  but  on  precipitating  the  resin  from  the 
residue  by  water  and  distilling  the  supernatant  hquid,  an  acrid  distil- 
late is' obtained,  while  the  residue  almost  entirely  loses  its  harshness. 
The  distillate  has  an  alkaline  reaction,  and  a  persistent  burning  taste : 
the  taste,  however,  it  possesses  only  after  24  hours.  —  The  precipi- 
tated resin  is  brown  and  soft,  and  has  a  very  acrid  taste,  even  when 
dissolved  in  alkalis.  By  treatment  with  hot  water  containing  sulphuric 
acid,  the  acrid  principle  is  removed,  and  passes  over  on  distilling  the 
acid  liquid  (Vauquelin,  Ann.  Chim.  84,  186). — Vau(juelin  afterwards 
obtained  an  ammoniacal  distillate,  also  having  a  persistent  acrid  taste, 
either  by  distilling  a  decoction  of  mezereon  with  alkalis,  or  by  first 
neutralising  the  decoction  with  sulphuric  acid,  concentrating,  and  then 
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distilling  with  alkalis;  or,  lastly,  by  washing  the  alcoholic  extract 
with  hot  water,  at  last  contaiulDg  sulphuric  acid,  and  distilling  the 
liquid  with  magnesia. 

By  precipitating  an  alcoholic  extract  of  the  bark  of  Daphne  Meze- 
reum,  concentrated  and  freed  from  wait,  with  water,  0.  G.  Gmelin 
{Sckw.  35,  11)  obtained  an  acrid  resin,  the  acrid  principle  of  which  was 
not  exti*acted  by  boilip^  with  hydrochloric  acid.  On  adding  alcoholic 
neutral  acetate  of  lead  to  an  alcoholic  solution  of  the  resin,  precipi- 
tating the  filtrate  therefrom  with  hydrosulphuric  add,  and  evaporating 
the  resulting  liquid,  there  remained  a  thick  yellow  oil,  containing  the 
whole  of  the  acrid  principle  of  the  resin.  This  oil,  saponified  with 
caustic  potash,  yielded  a  soap  which,  when  distilled  with  tartaric  acid, 
evolved  a  powerful  odour  of  phosphoretted  hydrogen.  —  See  also 
Giesse  (Taschenbuchy  1822,  113),  Coldefy-Dorly  {J.  Fkarm.  11,  167), 
Dublanc  (J,  Fharm.  15,  687).  —  The  resinous  acid  of  the  bark  of 
Daphne  Mezereum yields  by  lunbelliferone  dry  distillation  (Zwenger,  Ann, 
Fharm.  115,  17). 

Frimary  Nucleus  0"H". 

Doeglic  Acid. 

SoiiARLiNG.    J.  pr.  Chenu  43,  257;   LM).  Kopp^a  Jahresber,   1847  & 
1848,  568. 

Source,  Forms  the  principal  part  of  doegliug  train  oil. 

Freparation.  The  oil  is  heated  to  110 — 130**  with  oxide  of  lead  for 
10  hours,  with  frequent  additions  of  a  little  water,  and  the  plaster 
thereby  formed  is  boiled  with  water  and  afterwards  digested  with 
ether ;  the  ethereal  solution  is  filtered ;  the  ether  distilled  off ;  and  the 
residual  lead-salt  decomposed  by  hydrosulphuric  acid. 

Froperties.  Yellow-oil,  becoming  turbid  at  16**,  and  solidifying  at  a 
few  degrees  above  0®.    Reddens  litmus. 


Ih-ied 

38  0 

36  H 

over  chloride  qf  calcium, 

228     77-08     .. 

36     1216    .. 

Scharling. 

7708 

12-47 

4  0 

32     10-81     .. 

10-47 

C»H»0*  . 

.......    296    10000    ... 

10000 

Baryta-salt,  —  Obtained  by  neutralising  the  acid  with  aqueous  am- 
monia, precipitating  with  chloride  of  barium,  washing  the  predpitato 
without  exposure  to  the  air,  and  crystallising  from  hot  alcohol.  Turns 
yellow  and  runs  together  at  100%  without  melting. 

eU  100'  (ffiMfi).  Scharling. 

88  0  228       62-74  62*71 

35  H 35       9-61  9'68 

8  0 24       6-61  6-46 

BaO  76-5    2104  2120 


C»H»BaCH  ....    363-6    10000    lOOtO 
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Doeglic  Ether. 

Deposited  in  the  form  of  a  yellow  oil  on  passing  hydrochloric  acid 
gas  into  an  alcoholic  solution  of  doeglic  acid,  and  purified  by  washing 
with  water.    Neutral. 

Scborling. 
mean. 

42  C 262    77-77    ........      77-6 

40  H    .      40    ........      12-34    ........      127 

4  0 82 9-89    .......        9-8 

0*H»0,0»H»0» ....    824 100-00    1000 


Doegling  Train  OiL 

From  the  doegling  (the  Bahma  rostrata  of  Chemnitz,  Byperodon  of 
later  zoologists),  a  kind  of  dolphin. 

Nearly  colourless,  or  often  darker  oil,  much  thinner,  and  with  a  less 
repulsive  odour  than  the  other  train  oils.  Sp.  gr.  0*8807  at  11*. 
Becomes  turbid  at  8^  and  semi-solid  at  C,  from  formation  of  crystals. 
Contains,  on  the  average,  78*97  p.  c.  C,  13*36  H.,  and  6-77  0.,  ap- 
proximating to  the  formula  C*H*H)*,  which  represents  a  compound  of 
1  at.  doeglic  acid  with  1  at.  oxide  of  doeglyl.  —  Free  from  iodine  and 
ash-constituents. 

Wlicn  the  oil  is  cooled  to  0^,  and  afterwards  filtered,  first  at  0^  and 
then  repeatedly  at  increasing  temperatures,  and  the  residue  is  ex- 
pressed, a  solid  fat  is  obtained,  amounting  to  ^th  of  the  oU.  This 
Bolid  fat  contains  spermaceti,  and  is  partially  saponified  by  potash. 
The  soap,  freed  from  spermaceti,  yields  a  silver-salt  containing  42*82 
p.  c.  C,  6*93  H.,  and  38*90  Ag,  corresponding  to  the  formula  C»H"AgO* 
(the  silver-salt  of  capric  add). 

The  oil  absorbs  oxygen  in  large  quantity,  and  becomes  thicker  and 
specifically  heavier.  When  exposed  to  the  air  in  a  shallow  basin,  it 
becomes  covered  ¥rith  a  pellicle,  after  the  removal  of  which  the  re- 
mainder dries  up  only  slowly.  —  By  diy  distillation  it  yields  a  much 
smaller  (quantity  of  acrolein  than  other  fats,  and  no  sebacic  acid. 
When  it  is  rapidly  distilled,  a  gaseous  mixture  is  evolved,  containing 
about  1  vol.  of  carbonic  acid  to  6  vols,  of  hydrocarbons,  and  a  colourless 
distillate  passes  over,  while  a  little  charcoal  and  oH  remain  behind.  The 
distillate  is  a  mixture  of  various  hydrocarbons,  volatile  acids,  and  pro- 
bably undecomposed  oil.  When  it  is  treated  with  carbonate  of  soda 
and  rectified  over  potassium,  at  first  in  the  water-bath,  the  principal 
product  is  the  hydrocarbon  C'^H"*  (containing  85*16  C.,  14*51  H. : 
vapour-density  =  5*81).  The  hypothetical  combination  this  hvdro- 
carbon  with  1  at.  water  forms  Scharling's  oxide  of  doeglyL  —  The  oil 
solidifies  with  nitrous  acid« 

The  oil  combines  with  oxide  of  lead  to  form  a  plaster,  from  which 
boiling  water  extracts,  not  glycerin,  but  a  small  quantity  of  an  acid 
dark-brown  substance.    Ether  extracts  from  the  plaster  the  lead-salt  of 
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doeglic  acid,  and  leaves  a  mixture  of  lead-salts,  the  acids  of  which 
partly  crystallise  from  alcohol.  —  Scharling  {Ann.  Pharm.  96,  236) 
afterwarcb  found  in  the  oil  a  large  quantity  of  spermaceti,  and  by 
saponifying  it  with  potash,  obtained  doeglal  (corresponding  to  ethal), 
which  solidifies  only  at  temperatures  below  0°. 

Doegling  train-oil  dissolves  in  2  parts  of  boiling  alcohol^  and  in  22 
parts  of  alcohol  at  d7^. 


Primary  Nucleus  C*II". 

Fatty  Acid  C»H»  0*. 

Obtained  in  an  impure  state  by  Heiutz,  from  cyanide  of  stethal, 
G^CFCy,  by  boiling  crude  cyanide  of  cetyl  contauiing  that  compound 
with  alcoholic  potash.     See  under  Margaric  acid  (xvi,  472). 


COMPOUNDS  CONTAINING  40  ATOMS  OF  CARBON. 


Primary  NucUub  C^^H**  ;  Oxygen-nucleus  C«H»H)**. 

Euzanthone. 
C*»H»0»  =  C^BPK)^0*. 

Stenhousb  (1844).    Phil  Mag,  25,  322 ;  Ann.  Pharm.  51,  429. 
Erdhaiin.    J.  pr.  Chem.  33,  205 ;  37,  386 ;  abstr.  N.  J.  Pharm.  10, 

154 ;  X  pr.  Chem.  71,  195. 
Laubent.     Compt.  chim.  1849,  377 ;  abstr.  CompL  rend.  26,  33. 

Furrenone. 

Formation.  1.  By  heating  euxantliic  acid  or  its  salts  (Erdmann ; 
Stenhouse) : 

C<«H»«0«  =  aCO'  +  6H0  +  C«H"0»  (Gerhardt,  N.  J.  Pharm.  10, 167). 

2.  Together  with  hamathionlc  acid,  by  dissolving  euxanthic  acid  in 
oil  of  vitriol  (Erdmann).  —  3.  By  passing  hydrochloric  acid  gas  into 
alcoholic  euxanthic  acid,  and  in  small  quantities  by  evaporating  euxan- 
thic add  with  aqueous  hydrochloric  acid  (Erdmann). 

Preparation.  1.  Euxanthic  acid  is  heated  in  an  cdr-bath  to  160*  or 
180**,  or  until  it  begins  to  melt,  when  water  and  carbonic  acid  are  set 
free,  the  decomposition  being  complete  in  a  few  minutes.  From  the 
residue  warm  dilute  ammonia-water  takes  up  unchanged  euxanthic 
acid,  a  brown  decomposition-product,  and  a  little  euxanthone,  which  last 
is  deposited  again  on  cooling.  The  greater  part  of  the  euxanthone 
remains  undissolved  in  the  form  of  a  yellow  powder,  and  is  purified  by 
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crystallisation  from  alcohol  (Brdmaiiii).  —  2.  Eitxanthone  is  obtaiaocl  in 
fine  crystals,  though  less  abundantly  than  in  1,  by  heating  euxanthic 
acid  in  Mohr's  sublimation  apparatus  (Stonhouse).  —  3,  When  a  solu- 
tion of  Guxanthic  acid  in  oil  of  vitriol  is  diluted  witli  a  largo  quantity 
of  water,  euxanthone  separates  in  the  form  of  a  yellowish-white  pre- 
cipitate, which  is  washed  with  w&ter,  digested  with  dilute  carbonate  of 
ammonia  to  remove  imchanged  euxanthic  acid,  and  crystkllised  from 
alcohol  (Erdmann). 

Properties.  Pale-yellow,  broad  needles  or  laminsd  (Erdmann) ;  or, 
when  prepared  according  to  2,  crystals  more  than  an  inch  long  (Sten- 
house).    Sublimes  undecomposed  when  carefully  heated.    Neutral. 

Stenhouse.  Erdmann.  Laurent. 

fneafi.  mean. 

Earlier.  Later. 

400 240    ....      68-96    ...,      6802    ....      68'8B    ....      6886    ....      68-78 

12  H    12     ....        3'45    ....        8-65     ....        3'61     ....        3-40    ....        3*47 

12  O    96    ....      27-59  28-83    ....      2806    ....      2774    ....      27*80 


C«H"0»...     348    ....     10000    ....     lOO'OO    ....    10000    ....     10000    ....     10000 

Stenhouse  examined  euxantbone  prepared  according  to  2  ;  Erdmann,  according 
to  1,  2,  and  8,  with  limilar  leaultt.  -*  The  above  formma,  proposed  bj  Okrhardt  (i^. 
J.  Fharm.  10, 157)  is  now  generally  adopted,  instead  of  the  earlier  one  of  Erdmann 
and  Stenhouse  (C^H^O^). 

Decompositions.  1.  Euxanthone  hums  on  platinum-foil,  without 
leaving  a  residue  (Stenhouse).  —  2.  Dissolves  in  cold  nitiHc  acid  of  sp. 
gr.  1*31,  without  decomposition  at  first,  but  the  solution  on  standing  for 
some  time  becomes  warm,  and  evolves  red  vapours,  whilst  porphyric  acid 
is  produced.  When  it  is  heated  with  nitric  add  a  violent  action  takes 
place,  continuing  after  the  removal  of  the  source  of  heat,  with  forma- 
tion of  porphyric  and  oxyporphyric  adds,  and  on  boiling,  of  styphnic 
and  oxalic  adds  (Erdmann).  —  3.  Euxanthone  does  not  reduce  alkalim 
solution  of  cupric  oxide  (W,  Schmid,  Ann,  Pharm*  98,  88). 

Combinations,  Euxanthone  dissolves  very  slightly  in  water  (Sten- 
house). 

It  is  very  little  soluble  in  dilute  acids  (Stenhouse),  and  nearly 
insoluble  in  dilute  ammonia,  but  soluble  in  strong,  warm,  aqueouH 
ammo7iia,  forming  a  yellow  solution,  from  which  it  is  deposited  unchanged 
on  evaporation  (Erdmann).  The  ammoniacal  solution  forms  a  yellow 
precipitate  with  chloride  of  magnesium  mixed  with  sal-ammoniac 
(Erdmann).  The  alcoholic  solution  does  not  precipitate  chloride  of 
barium,  chloride  of  calcium,  nitrate  of  silver,  or  neutral  acetate  of  lead,  but 
throws  down  a  yellow,  slimy  precipitate  from  basic  acetate  of  lead 
(Stenhouse). 

Euxanthone  is  but  slightly  soluble  in  alcohol  or  ether  (Stenhouse).  It 
dissolves  very  freely  in  boiling  alcohol,  and  crystallises  from  the  solu- 
tion on  cooling  (Erdmann). 
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Appendix  to  Evaanthone. 

1.  Porphyric  Acid, 

Erdmamn.    J.  pr.  Chem.  37,  403. 
Dimtro-€nx€mthone  (Qerhardt). 

A  solution  of  euxanthone  in  cold  nitric  acid  of  sp.  ^.  1*81,  becomes 
warm  on  standing,  evolves  red  vapours,  and  on  coolmg  deposits  jx)!- 
phyric  add,  which  is  purified  by  digesting  it  with  aqueous  carbonate  of 
ammonia,  washing  with  water  containing  carbonate  of  ammonia, 
crystallising  from  pure  water,  and  decomposing  with  hydrochloric 
acid. 

Yellow  crystalline  powder,  or  reddish-yellow,  very  small  crystals. 
Electric  when  rubbed. 


20  C „^ 

28    .... 

••••         40  40      »•• 

....      10-62    ... 
1*51    ... 
....      42-42 

Erdnuum. 
mean. 
48*68 

o  w 
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4  H 

1-45 

14  0 

••••••      xxa      ••■• 
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C»X«HW  

•  •»••          JwwdB          •••« 

....     10000    ... 

10000 

The  abore  fommla  was  propoBodby  Ghrhardfc,  who  regarded  porphyric  add  ai 
dinitro-eaxanthone  (euxanthone  »  C^i^'O*).  Brdmann'i  formula  is  CX'H^O' ; 
!Laiueiit*B  {Campt,  ehim.  1849|  884)  contains  1  at.  oxygen  more. 

By  boiling  with  nitric  add  it  yields  styphnic  (xi,  228)  and  oxalic 
acids. 

Slightly  soluble,  with  red  colour,  in  water ;  insoluble  in  acidulated 
water. 

The  salts  of  porphyric  add  explode  when  heated.  —  The  neutral 
ammonia-salt  throws  down  from  chloride  of  barium,  chloride  of  calcium, 
neutral  acetate  of  lead,  and  nitrate  of  silver,  red,  for  the  most  part 
crystalline  precipitates,  which  dissolve  in  a  large  quantity  of  water.  — 
The  add  anmionia-salt  precipitates  from  nitrate  of  silver,  pale  orange- 
coloured  crystalline  scales. 

Ammonia'salt.  — a.  Acid. r^ When  the  salt  h  is  kept  in  a  state  of 
fusion  at  130^,  so  long  as  water  and  ammonia  (amounting  to  20*19  p.  c.) 
are  given  off,  the  residue  dissolves  less  easily  than  before  in  water,  and 
crystallises  on  cooling  in  pale-red,  feathery  crystals,  containing  41-41 
p.  c.  C,  and  216  H. 

b.  Neutral.  —  Aqueous  carbonate  of  ammonia  converts  porphyric 
acid  into  a  blood-red  salt,  which  is  insoluble  in  carbonate  of  ammonia, 
but  slightly  soluble,  with  yellowish-red  colour,  in  pure  water.  —  On 
drying  it  becomes  darker,  brown-red,  and  gives  off  water,  and  at  130° 
also  ammonia. 


18 1  OXY-CHLORINE-NUCLEUS  C«C1'H^0^ 
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Copper-salt.  —  Precipitated  on  mixing  hot  solutions  of  the  ammonia- 
salt  and  sulphate  of  copper,  in  black-red  flocks,  which  become  granular 
on  standing,  or  more  quickly  when  heated.  —  Microscopic,  acute  octa- 
hedrous.  By  boiling  with  caustic  potash,  it  forms  a  brown  solution  and 
a  black  precipitate,  which  is  difficult  to  wash,  and  explodes  when 
heated. 

Porphyric  acid  is  very  slightly  soluble  in  cold,  but  more  easily 
Boluble  in  boiling,  alcohol. 

2.  Ozyporphjrric  Acid. 

Erdmakn.    J.  pr.  Chem.  37,  407. 

Obtained  by  heating  euxanthone  with  nitric  acid  till  a  violent  action 
takes  place,  and  leaving  the  resulting  solution  to  cool.  The  acid 
which  precipitates  is  dissolved  in  strong  aqueous  carbonate  of  ammonia, 
to  free  it  from  porphyric  acid,  and  precipitated  from  the  filtrate  by 
hydrochloric  acid. 

Yellow,  microscopic  crystals,  closely  resembling  poiphyric  acid. 
Does  not  lose  weight  at  130°.  Contains,  on  the  average,  42*76  p.  c.  C, 
11-95  N.,  1-38  H.,  and  43-91  0. 

According  to  Erdmann,  its  formula  is  C'X'HK)*,  but  according  to 
Laurent  it  is  probably  identical  with  porphyric  acid  (Compt,  chm.  1849, 
384). 

Nitric  acid  converts  it  into  styphnic  (xi,  228)  and  oxalic  adds,  and 
at  length  completely  into  oxalic  acid. 

Oxyporphyric  acid  forms,  when  digested  with  carbonate  of  ammonia, 
a  dark- red  salt,  remaining  on  evaporation  as  a  black-red,  granular, 
crystalline  mass,  which  does  not  turn  pale-red  when  heated  (as  does 
the  poiphyrate  of  ammonia),  and  dissolves  easily  in  aqueous  carbonate 
of  ammonia.  (Hereby  it  is  distinguished  from  porphyrate  of  ammonia.) 
The  ammonia-salt  throws  down  from  salts  of  the  earths  and  heavy  metals 
red-brown  precipitates,  which  explode  wTien  heated,  and  dissolve  in 
water  more  easily  than  those  produced  by  the  ammonia-salt  of  por- 
phyric acid.  —  Oxyporphyric  acid  forms  a  soluble  salt  with  excess  of 
bicarbonate  of  potash. 

Oxy-chlorine-nucleuB  C^l«H«0»<^. 

Chloreuxanthone. 

EiiDMANN.    J.pr.  Chcm.  97 j  397. 
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From  a  solution  of  chloreuxanthic  add  ui  oil  of  vitriol,  water  pre- 
cipitates cliloreuxantbone  as  a  yellow  powder,  which  crystallises  from 
alcohol  in  yellow,  feathery  crystals. 

CtystcUs,  Erdmann. 

40  C 240-0  6316  6228 

8  CI 106-6  23-50  23'30 

9H 90  1-99  214 

12  0 960  21-27  22'28 

C«Cl»H»Oi»  461-5    100-00    10000 
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Berberine. 

C*«NB?W  =  C«NH"0,EP. 
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Discovered  as  Xanthopicnte,  in  1826,  by  Chevallier  and  Pellctan,  in  the 
bark  of  XaMhoxylum  Clava  HercuUs^  L.,  and  as  berberine  in  1835,  by 
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L.  A.  Buchner  in  Berheris  vulgaris  Bwclmer  &  Ilerbergcr  {Repert,  36, 1) 
and  Brandos  {Br.  Arch.  11,  29)  having  previouflly  described  a  yellow 
bitter  principle,  a  colouring  matter,  and  a  resin  from  barberry  root. 
Berberine  was  first  investigated  more  fully  by  Fleitmann,  who  showed 
that  the  body  obtained  by  Buchner's  process,  was  the  hydrochlorate  and 
not  pm-e  berberine.  Kemp  recognised  berberine  as  a  vegetable  base  in 
1841.  Perrins,  in  1862,  showed  the  identity  of  xanthopicrite  with  ber- 
berine. Perrins  and  Illasiwetz  &  v.  Gilm  corrected  Fleitmann's 
formula. 

^Jerberine  occurs  also  in  the  following  plants  and  organs  of  plants : 
-^n  the  flowers  of  the  barbeny  (Ferreiu,  Pharm.  Vtertelj.  7,  257) ;  in 
Indian  varieties  of  barberry  (Solly) ;  in  the  columbo  root  of  Cocculus 
palmatus  (Menisperfnece)^  (Bodeker) ;  in  the  bark  of  Cceloelyne  polycaipa 
(Anonacece)  from  Abccouta  in  Western  Africa  (Stenhouse) ;  in  the  wood 
of  Coscinium  fenestratum  (Menispermece),  from  Ceylon  (Perrins)  ;  in  Xan- 
t/iomza  apiifolia  (Perrins)  and  Hydrastis  canadensis  (Mahla),  two  Ameri- 
can BanunculacecB. 

The  following  also  contain  berberine : — ^A  yellow  dye-wood  from 
Upper  Assam,  the  Woodunpar  of  the  natives  ;  the  wood  of  St.  John's 
root  from  the  Rio  Grande ;  the  yellow  bark  of  the  Pachnelo  tree  of  Bogota; 
the  root  of  Coptis  Tecta  or  Makmira,  an  Indian  and  Chinese  species  of 
ranunculus. 

The  Papaveracecs,  Leontice  ihalichroideSy  Jeffersonia  diphyUa^  and 
Podophyllum  peUatum  contain  berberine:  the  podophyllin  {Pharm, 
Viertelj.  9,  121)  prepared  from  the  last  named  plant,  is  a  mixture  of 
resin  and  berberine  (F.  F.  Mayer,  Pharm.  Viei^telJ,  13,  108). 

The  berberine  in  barberry  root  is  not  perceptible  under  the  micro- 
scope ;  but  when  a  thin  slice  of  the  root  is  moistened  with  alcohol  and 
afterwards  with  nitric  acid,  crystals  of  nitrate  of  berberine  form  in  the 
vessels,  which  are  thus  shown  to  be  the  parts  in  wnich  the  berberine 
occurs  (Apoth.  Zeit.  1863,  27). — The  wood  of  a  Mexican  variety  of 
barberry  contains  berberine  in  the  fctei  of  a  golden-yellow  powder 
deposited  in  the  cracks  (Wittstem,  Repert.  86,  268). 

Conoenung  harherry-orange,  see  Herberger  {Jakrl.  pr.  Pharm,  4,  83). — On  the 
identity  of  jamfticine  and  berberine  see  under  Jatnalcine  (Appendix  to  Qwtmiitf). 

Preparation.  1.  Fi^n  the  bark  of  Barberry'root.  The  comminuted 
bark  is  exhausted  with  boiling  water,  and  the  liquid  is  evaporated  to  a 
soft  extract,  which  is  treated  with  boiling  alcohol  so  long  as  it  imparts 
thereto  a  bitter  taste.  The  tincture,  fre^  from  the  greater  part  of  the 
alcohol  by  distillation,  deposits  on  standing  for  twenty-four  hours  in  the 
cold,  deUcate  yellow  crystals,  which  are  separated  from  the  mother- 
liquor  by  pressing,  and  pm-ified  by  washing  with  cold  water  and 
crystallising  from  boiling  water  or  alcohol  (Buchner). 

The  crystals  thus  obtained  are  not  pure,  but  consist  partly  or 
wholly  of  hydrochlorate  of  berberine.  Fleitmann,  therefore,  converts 
them  into  sulphate  by  means  of  dilute  sulphuric  acid ;  dissolves  the 
salt  in  water;  adds  baryta-water  to  alkaline  reaction;  and  passes 
carbonic  acid  into  the  liquid.  After  evaporation,  the  berberine  is  ex- 
tracted by  alcohol ;  the  alcoholic  solution  is  precipitated  by  ether ; 
and  the  precipitate  is  crystallised  from  water.  The  nitrate  of  berberine 
obtained  by  other  modes  of  preparation  may  be  deoomposed  in  a  similar  manner. 

2.  From  the  roots  of  Hydrastis  canailensis.  —  The  powdered  root  is 
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exhausted  with  hot  alcohol  in  a  [wrcolutor ;  the  tincture  ia  evaporated ; 
the  residue  m  mixed  with  water,  filtered,  and  precipitated  by  hydro- 
chloric acid ;  and  the  precipitated  hydrochlorate  of  berberinc  is 
purified  by  ciystallisation  from  boiling  alcohol  (Mahla).  Or,  the  root  is 
exhausted  with  boiling"  water  and  the  liriuid  evaporated  to  an  extract, 
which  is  digested  with  boiling  alcohol.  The  alcoholic  solution  is  dis- 
tilled, and  to  the  residue  a  little  dilute  nitric  acid  is  added,  when,  on 
standing  for  a  day  or  two,  nitrate  of  berberiae  crystallises  out,  and 
may  be  freed  from  resin  by  repeated  crystallisation  from  water  con- 
taining nitric  acid,  with  the  help  of  a  little  animal  charcoal  (Perrins). 
Hydrastis  canadensis  yields  4  p.  c.  of  crude  berberine  (Pen-ins). 

3.  From  Columbo  root.  An  alcoholic  extract  of  the  root  is  ex- 
hausted with  hot  lime-water,  and  the  brown-red  solution  thus  obtained 
is  filtered  and  neutralised  with  hydrochloric  acid,  whereby  an  amor- 
phous precipitate  is  thrown  down.  The  filtrate,  to  which  an  excess  of 
hydrochloric  acid  is  added,  throws  down,  on  standing  for  two  days,  a 
crystalline  dei^osit  of  hydrochlorate  of  berberine,  which  is  dissolved  in 
alcohol  of  85  p.  c,  precipitated  from  the  solution  by  ether,  and  washed 
with  ether  on  a  filter  (Biideker). 

Properties,  The  anhydrous  (?  Kr.)  crystals  obtained  by  drying  at 
100°  (see  Hifdrated  Serherine,  j>.  189)  melt  at  120°  to  a  red-brown  resin 
(Fleitmann).  Neutral  towards  vegetable  colours.  Without  action  on 
polarised  light  (Ileniy).     Not  poisonous.     Tastes  bitter  (Buchncr). 
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ipuchner*!  snaljiiB  {Mepert,  62,  17)  refers  only  to  hydrochlorate  of  berberine. 
According  to  Fleitmann,  the  formula  at  lOO""  is  C«tNH*<^0*  +  2H0  j  according  to 
Kemp  C^NH^^C  j  according  to  Henry  (who  adopted  Gerhardt's  supposition) 
C«NH»»OW;  according  to  Stas  (Itut.  1859,  462)  ^NH'^O*®.  The  above  formula 
was  shown  to  bo  eorrt-ct  by  Perrins,  from  analyses  of  the  salts,  and  by  Hlasiwetz, 
from  analysis  of  hjdrobcrberine. 

Decompositiom.     1.  Berberine  heated  to  160° — 200°  evolves  yellow 
vapours  which  condense  to  an  oil,  and  leaves  a  diflBcultly  combustible 

charcoal  (Fleitmann).  This  yellow  body  is  produced  also  by  the  dry  distillation 
of  chromate  of  berberine ;  it  dissolves  in  alcohol  and  is  precipitated  of  a  yellow 
colour  by,  neutral  acetate  of  lead  and  by  wat«r.  It  reduces  nitrate  of  silver 
(Fleitmann).  —  2.  Sodium-amalgam  decolorises  boiling  solution  of  ber- 
berine, with  separation  of  yellow  hydroberberine  (Hlasiwetz). — 
8.  When  heated  to  190® — 200°  with  water  in  a  sealed  tube,  for  several 
days,  it  becomes  uncrystallisable  and  dark-brown,  and  on  slow  eva- 
poration deposits  on  the  sides  of  the  vessels  a  mass,  which  has  a  red 
colour  and  bronze-like  lustre  by  transmitted  light,  and  a  green  colour 
by  i-eflected  light.  This  mass  is  but  slightly  soluble  in  cold  water,  but 
dissolves  in  acids  with  fine  purple  colour,  which  is  change<l  to  green  by 
alkalis.    Its  alcoholic  solution  is  dichroic,  red  and  grccu  (Hlasiwetz). 
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4.  Hydrochlorate  of  berberine  is  not  altered  by  trituration  with 
bromine  (Buchner).  Bromine  added  to  the  extent  of  2  at.  to  aqueous 
berberine  or  the  hydrochlorate,  colours  the  solution  dark-red  and 
throws  down  a  dirty-yellow  precipitate,  a  solution  of  which  in  boiling 
alcohol  yields  crystals  of  hydrobromate  of  berberine.  A  black  resin 
precipitable  by  ammonia,  is  also  produced  (Henry).  —  5.  In  an  atmos- 
phere of  diy  chlorine,  berberine  assumes  a  blood-red  colour,  and  becomes 
easily  soluble  in  water ;  cldorine  passed  into  this  solution  turns  it  of 
a  pale-brown  colour  and  throws  down  brown  flocks,  which  dissolve  in 
caustic  potash  and  are  precipitated  by  acids  (Buchner).  According  to 
Polex,  chlorine  colours  aqueous  hydrochlorate  of  berberine  a  fine  purple- 
red;  according  to  Schaffner,  it  throws  down  a  brown  precipitate, 
whilst  the  alcoholic  solution  is  only  rendered  darker  in  colour.  (See 
also  Henry).  Chloride  of  lime  decomposes  berberine  (Chevallier  & 
Pelletan). 

6.  Strong  nitric  acid  dissolves  hydrochlorate  of  berberine,  forming 
a  dark-red  Hquid,  from  which  ammonia  precipitates  brown  flocks ;  on 
continued  heating,  the  solution  becomes  clearer,  evolving  at  the  same 
time  nitric  oxide  gas,  and  after  evaporating  to  a  syrup  and  diluting 
with  water,  deposits  a  yellow,  difficultly  soluble  wax  (Fleitmann). 
Buchner  obtained  only  oxaUc  acid ;  Henry  obtained  oxalic  acid,  resin, 
and  small  crystalUne  nodules.  —  7.  Hydrochlorate  of  berberine  dis- 
solves in  oil  of  vitriol^  forming  an  ohve -green  (Buchner),  a  greenish- 
yellow  (Mahla),  a  red-brown  (Chevallier  &  Pelletan),  a  violet-red  solu- 
tion (Polex).     These  differences  may  perhaps  be  caused  by  the  presence  of  nitric 

oxide  (Kr.).  The  olive-green  solution  is  decolorised  by  dilution  with 
water,  depositing  brown  flocks  of  humus  (Buchner).  Prolonged  boiling 
with  dilute  sulphuric  acid  renders  berberine  partly  uncrystallisable 
(Chevallier  &  Pelletan). 

8.  Hydromlphate  of  amwi<;7R(j^  saturated  with  sulphur  throws  down 
from  hydrochlorate  of  berberine  iHtMX)wn-red  precipitate,  having  a  re- 
pulsive odour  of  mercaptan,  and  cont-aining,  after  washing,  16*53  p.  c. 
of  sulphur.  When  treated  with  hydrochloric  acid,  it  does  not  evolve 
hydrosulphuric  acid  or  other  gas,  but  becomes  paler,  and  deposits 
yellowish-red  crystals,  a  solution  of  which,  ae  well  as  that  of  the  pre- 
cipitate, yields  a  fine  red  precipitate  with  neutral  acetate  of  lead 
(Fleitmann). 

9.  Berberine  is  not  decomposed  by  a  day's  boiling  with  strong  aloo- 
hoHc  potash,  or  by  heating  tlierewith  in  a  sealed  tube"K^ut  if  it  be 
evaporated  with  caustic  potash  and  a  httle  water  till  the  ni^lting  mass 
froths  up  and  gives  off  hydrogen,  together  with  an  odour  of  ohinoline, 
the  mass,  supersaturated  with  sulphuric  acid,  throws  down  a^rge    / 
quantity  of  a  dirty-brown  humus,  whilst  an  acid,  C"HH)*,  resembi 
protocatechuic  acid,  soluble  in  ether,  and  a  second  acid  insoluble  i^ 
ether,  remain  in  solution  (fflasiwetz  &  v.  Gilm).  — 10.  By  distilling^ 
berberine  with  milk  of  lime  or  oxide  of  lead,  chinohne  is  obtained 
(Bodeker). 

11.  Berberine  heated  with  iodide  of  ethyl  is  converted,  according 
to  Pcrrins,  into  liydriodate  of  berberine,  but,  according  to  Henry, 
into  iodide  of  ethylberberine.     Henry  obtained  palc-yeUow  needles, 
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slightly  soluble  in  alcohol  and  cold  water,  and  more  freely  soluble 
in  hot  water,  containing  52-66  to  53-48  p.  c.  C,  and  4-70  to  4-91, 
C*°NH>«(C*H*)0«,H»  =  53-76  p.  c.  C,  4-8 1  H.  When  heated  with  iodide 
ofamyl^  it  yields  liydriodate  of  berberine  (Henry). 


Combinations.  With  Water,  —  Hydrated  or  Crystallised  Berberine. 
Delicate  yellow  needles,  which  give  off  19-26  p.c.  of  water  at  100"* 
(Fleitmann). 

%r^stalt,  Fleitmaxiii. 

C«NH»70« 335    80-53 

9  HO 81    19-47     1926 

C«NHi70»  +  9  aq.  ?....    416    100-00 

Berberine  dissolves  with  difficulty  in  water  (Chevallier  &  Felletan). 
It  easily  forms  supersaturated  solutions. 

With  Ammoma  f  —  Hydrochlorate  of  berberine  dissolves  in  warm 
aqueous  ammonia,  forminttA  dark-brown  liauid,  which  deposits  brown 
crystals  on  cooling.  Aft^ washing  and  drying,  the  crystals  evolve 
with  aoueous  potash  a  large  quantity  of  ammonia  (Schaffner).  Accord- 
ing to  Buchner  also,  berberine  combines  with  ammonia. 

Dilute  solution  of  caustic  potash  throws  down  berberine  from  its 
[aqueous?  (Kr-)]  solution  in  conglomerated  masses  (Fleitmann). 
Solutions  ot  pure  berberine  are  not  coloured  red  by  alkalis 
(Ferrins). 

With  acids  berberine  forms  crystallisable  salts  (Kemp;  Fleitmann). 
The  salts  are  for  the  most  part  mon^acid^  and  more  easily  soluble  in 
pure  water  than  in  acid  or  saline  solutions.     Mineral  acids  and  glacial 

Ehosphoric  acid  throw  down  crystals  from  aqueous  hydrochlorate  of 
erberine.  Acetic,  tartaric,  racemic,  citric,  and  oxalic  acids  dissolve 
hydrochlorate  of  berberine  in  the  same  manner  as  water  (Buchner). 
The  salts  are  generally  golden-yellow,  neutral  and  bitter  (Kemp). 
They  are  obtainejd  pure  only  by  repeated  crystallisation  till  the 
motner-liquor  is  no  longer  deepened  in  colour  by  ammonia  (Perrins). 
Ammonia  decomposes  the  salts  incompletely  (Fleitniaim).  Caustic 
potash  throws  down  berberine,  wliich  cakes  together  to  a  brown  resin 
on  boiling  (Buchner ;  Mahla\ 

Hydrochlorate  of  berbenne  forms  yellow  double  salts,  crystallising 
in  needles,  with  the  chlorides  of  magnesium,  zinc,  cadmium,  and 
uranium,  and  with  sesquichloride  of  iron,  bichloride  of  tin,  and  ter- 
chloride  of  antimony  (Henry).  It  precipitates  [by  forming  double- 
salts,  or  on  account  of  the  difficult  solubility  of  hydrochlorate  of  ber- 
berine in  saline  solutions?  (Kr.)]  chloride  of  manganese,  proto-  and 
bichloride  of  tin,  nitrate  of  cobalt,  and  tartar  emetic,  yellow ;  the  sul- 
phates of  copper  and  nickel,  yellowish-green ;  sesquichloride  of  iron 
and  nitrate  of  bismuth,  orange.  It  does  not  form  precipitates  with  the 
sulphates  of  iron  and  zinc,  or  with  neutral  or  basic  acetate  of  lead 
(Buchner). 

Sulphate  of  Berberine. — Bi-acid.  —  The  reddish-yellow  solution  of 
hydrochlorate  of  berberine  turns  pale-yellow  on  addition  of  dilute 
sulphuric  acid,  and  after  standing  for  some  time  deposits  delicate,  pale 
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reddish-yellow  needles,  which  do  not  lose  weight  by  drying  in  a  vacuum 
at  100°  (Fleitmann). 


40  C  .. 

N  .. 

19  H  .. 

10  O  .. 

2S0» 


Fleitmann. 

at  100\ 

mean. 

240     

6542 

55-40 

14     

3-23 

19     

4-39 

4-60 

80     

1848 

80    

18'48^ 

17-99 

C«NH>70s,2(HO,S08)....    483     JI^JOO^ 

Ilydriodate  of  Berberitie.  —  Formed  by  dissolving  berberine  in  hydri- 
odic  acid  (Henry),  or  by  precipitating  a  weak  solution  of  nitrate  of 
berberine  in  hot  dilute  alcohol  with  iodide  of  potassium  (Perrins).  — 
Small  yellow  (Perrins)  or  reddish-j'^ellow  needles,  soluble  in  2130  parts 
of  cold  water,  more  easily  in  boiling  water,  and  insoluble  in  alcohol 
(Henry).     Does  not  undergo  any  alteration  at  100^  (Perrins). 


at  100— 120". 
40  C  240    

51-83 

803 

8-88 

13-83 

27-43 

Henry. 

,....#  51-59    ... 
4-23    ... 

Perrins. 
mean, 
51*75 

N 14    

18  H 18    

3-9  i 

8  0  64    

I  127    

2707 

e4oxn»708,HI  . ..    468    

10000 

lodo-liydriodate  of  Berberine,  —  A.  When  iodine  in  slight  excess  is 
added  to  aqueous  or  alcoholic  solutions  of  berberine-salts,  red-brown 
prisms  are  produced,  which  after  drying  over  oil  of  vitriol  do  not  lose 
weight  at  100°.  These  crystals  are  very  slightly  soluble  in  cold  water 
or  alcohol :  nitrate  of  silver  precipitates  from  their  solutions  the  whole  of 
the  iodine,  forming  nitrate  of  berberine.  —  B.  Besides  crystals  of  hydrio- 
date  of  berberine  and  the  red  crystals  just  mentioned,  shining  green 
spangles  are  obtained  on  adding  dilute  biniodide  of  potassium,  not  in 
excess,  to  a  hot  alcoholic  solution  of  a  berbcrine-salt.  The  same 
green  spangles  but  of  larger  size,  are  formed  from  hydriodate  of  ber- 
berine, when  this  salt  has  been  prepared  by  heating  alcoholic  berberine 
with  iodide  of  ethyl  to  100°,  and  afterwards  exposing  the  tube  contain- 
ing the  mixture  to  sunshine  for  an  hour  or  two,  or  to  diffused  day- 
light for  some  days.  When  thus  formed,  it  passes  on  longer  exposure 
to  sunshine  into  the  red  salt. — Black-green,  rhombic  prisms  and  laminee, 
having  a  metallic  lustre :  when  very  thin,  they  transmit  light  of  a  red- 
brown  colour  and  polarise  it  completely ;  thicker  crystals  are  perfectly 
opaque.  The  green  crystals  are  easily  converted  into  red,  and  vice  versa, 
Pomianent  at  100°  (PciTins). 


40  C 

N 

18  II 

240    .... 
14 
18     

04      .... 

381     .... 

...      33-47     .... 

1-95 

2*51     .... 
....         8*93 

53*14     .... 

Perrins. 
A.                   B. 

....    3349    35-65 

....      2*58    2*78 

8  0 

P  I   

....     53-36 

C«Xff70«,I2,HI .... 

717     .... 

....     10000 
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The  abore  is  the  formula  giren  by  Perrins.    B  contained  hjdriodate  of  berberine, 
vhioh  cannot  be  separated. . 

HydrohromcUe  of  Berherine.  —  Formed  by  dissolving  berberine  in 
hydrobromic  acid  (Henry),  or  thrown  down  as  a  yellow  precipitate  by 
adding  bromide  of  potassium  to  a  mixture  of  nitrate  of  berberine  and 
acetic  acid  (Perrins).  —  Delicate,  fawn-coloured  needles,  which,  after 
drying  in  a  vacuum,  lose  5-76  p.  c.  of  water  at  100°  (3  at.  =  6-07  p.  c. 
HO.),  and  assume  a  bright  oranffe  colour  (Perrins).  Easily  soluble  in 
water  and  alcohol  (Henry) ;  insoluble  in  aqueous  bromide  of  potassium 
(Perrins). 


40  0 

at  lOO*. 

.      57-69    .... 

8-37 

4-32    .... 
..      15-39 
,.       19*23     ...i 

Henry. 

• 

....    56  37 

....      4-78    ,....., 
....    1816    

Perrins. 
mean, 

.    57-61 

N 

18  H 

14     

•  ••••                            A^J                  ■■«■••! 

4*84 

8  0 

Br    

....      80    

..    19-00 

0«NHV08,HBr 

....    416    

..     100-00 

HydrochloraU  of  Berherine.  —  Preparation,  see  abore.  100  parts  of  ber- 
berine take  up  11*07  parts  of  hydrochloric  acid  gas  (1  at.  =  10*9  parts) 
(Schaffner).  Shining,  bright-yellow,  loose,  inodorous  powder,  consist- 
ing of  microscopic  crystals  (Buchner ;  Malda).  Long,  delicate,  golden 
needles,  having  a  silky  lustre  (Perrins).  Neutral.  Has  a  pure,  in- 
tensely bitter  taste,  which  is  very  persistent  (Buchner).  Gives  off  8-65 
of  water  at  100®  (4  at.  =  8*38  p.  c.  HO.)  (Fleitmann),  decomposing 
slightly,  so  that  it  afterwards  forms  a  red  solution  with  water  (Perrins). 
The  dried  salt  is  very  hygroscopic.  —  It  dissolves  with  diflSculty  in  cold 
water  and  alcohol,  but  colours  both  liquids  deep-yellow,  and  dissolves 
in  all  proportions  in  the  boiling  liquids.  Insoluble  in  ether  and  bisul- 
hide  of  carbon  (Buchner ;  Mahla). 


i 


62-79 

64-77 

3-78 

3-56 

6-67 

5-14 

18-74 

17-95 

9-02 

8-58 

at  100-— 110*      Buchner.  Fleitmann.  Bodcker.  Perrins.    Mahla. 

40  0    240     ....    64-60  ....  6040  ....    6265  ....  6271 

N   14     ....      3-76....    403....      360 

18  H  18     ....      4-84  ....    5-49 ....      555 ....    507 

8  0    64     ....    17-24  19  31 

CI 85'5  ....      9*56  8-89  ....    9*06 

C«NH»708,Ha ....  371-5  ....  100*00  10000  10000  ....  10000 

Chlorate  of  Berherine,  —  Chlorate  of  potash  throws  down  from 
aqueous  hydrochlorate  of  berberine,  a  yellow  bulky  precipitate,  which 
is  to  be  washed  with  water  and  crystallised  from  alcohol.  —  Greenish- 
yellow  crystals,  which  explode  by  friction  or  percussion.  Soluble  in 
water ;  diflScultly  soluble  in  aqueous  chloride  of  potassium  or  chlorate 
of  potash  (Fleitmann). 

fleitmann. 
40  0    240       57-21    57*02 

18  H  "HZ"3!Z"!      18       4-29    4*29 


14  0 

a 


240       

...      5721 

X4           ..... 

3-33 

18        ..... 

4-29 

112       

...      26-69 

35*5    

8-48 

C«Nff70» H0,C10» ...:    419*6    10000 
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Nitrate  of  BerhertM.  —  Preparation  (p.  187).  Of  hydrocliloi-ato  of 
berberine  is  decomposed  by  nitrate  of  silver,  and  the  solution  is  filtered 
while  hot,  and  left  to  crystallise,  after  addition  of  nitric  acid. — 
Pale-yellow  needles  (Fieitmann),  perfectly  stable  at  100°.  It  is  almost 
completely  precipitated  from  its  aqueous  solution  by  dilute  nitric  acid 
(Perrins), 

Dried  over  oU  qf  vitriol^  or  at  100*.  Fieitmann.     Heniy.         Perrins. 

mean,  mean, 

40  0 240  ...  60-30    ....    6015    ....    69'27    ....    6016 

2  N 28  ....        703 

18  H 18  ....        4-52    ....      4-75    ....      484    ....      457 

14  0 112  ....  2815 

C*NH»708,HO,NO»   ....    398    ....    10000 

Chromate  of  Berberine. — Bi-acid.  —  Bichromate  of  potash  throws 
down  from  hydrochlorate  of  berberine  a  pale-yellow  precipitate,  diffi- 
cultly soluble  in  water,  but  easily  soluble  in  sulphuric  and  hydrochloric 
acids  (Fieitmann).  On  adding  bichromate  of  potash  to  a  boiling  very 
dilute  solution  of  hydrochlorate  of  berberine,  the  salt  crystallises  almost 
entirely  on  cooling,  and  may  be  recrystallised  from  a  large  quantity  of 
hot  water.  —  Dissolves  veiy  slightly  in  cold  water  and  in  aqueous 
chromate  of  potash  (Perrins). 


40  C  

at  100\ 

tm9HJ                ........ 

14       

18        

96       

77-6    

53*86    .. 

3-14 

404    ^ 
21-55 
17-41    .. 

Fieitmann. 
mean, 

54-58    

......         4  «SU      *.M*«.. 

17-24    

Perrins. 
mean, 

63-71 

N 

18  H 

4-04 

12  0  

Cr20» 

17-43 

0"NBP70«,H0.2CrO» .... 

445-6    

10000 

Phoephomoli/hdic  acid  throws  down  dirty  yellow  flocks  from  solution,# 
of  salts  of  berberine. 

ChloromercurcUe  of  Berberine.  —  A  solution  of  berberine  in  a  large 
quantity  of  strong  alcohol  mixed  with  hydrochloric  acid,  and  added 
boiling  hot  to  an  alcohoUc  solution  of  mercuric  chloride  also  containing 
hydrochloric  acid,  yields,  on  cooUng,  fine  yellow  needles,  having 
a  silky  lustre.  The  needles  are  washed  with  alcohol,  and  witli 
a  mixture  of  water  and  alcohol  in  succession.  Thus  prepared,  they 
contain  1  at.  chloride  of  mercury  to  1  at.  hydrochlorate  of  ber- 
berine. Their  solution  in  a  very  large  quantity  of  hot  water,  however, 
yields  longer  and  larger  ciystals  of  a  compound  with  2  at.  chloride 
of  mercury  (BQnterberger,  Wien.  Acad.  Ber.  7,  432 ;  Ann.  Fharm.  82, 
314). 

Hinterberger. 
With  1  at.  HgCL  mea»y  at  100^ 

40  0 240  47-33    4710 

N  14  2-76 

18  H 18  3-55    3-59 

8  O  64  12-62 

2  a 71  14-00 

Hg 100    19-74    19-93 

-* 

C«NH*'08,HCl,HgCl  ....    507    100-00 


« 

40  0 

BERBERINE, 

With  2  at.  HgCl. 
240       

87-85    . 

218 

2-80    . 

9-96 
16-58 
3113    . 

Hinterberger. 
87-70 

N    

14       

18  H    

18       

2-87 

8    O    

8  CI    

2Hg    

64       

106'6    

200       

30-4a 

0«NHiWH01,2] 

aCeCl....    642-5    

10000 

198 


Berherine  and  Oxide  of  Silver?  Nitrate  of  silver  throwB  down  from 
a  hot  aqueous  solution  of  berberine  (hydrochlorate  1)  a  yellow  precipi- 
tate, which  may  be  obtained  in  dehcate  crystals  from  a  solution  in 
warm  water  (Buchner). 

Bnchner. 
at  100*.  fnean, 

C«NHJ708 835    74-28    74-02 

AgO 116    26*72    25-98 

PC«NHi'0»,AgO  ....    451    100-00  lOO'OO 

Since  Bachner*8  berberine  oontained  hydroohloric  acid,  the  yalue  of  the  tokaiyna  is 
questionable. 

Hyposulphite  of  Berherine  and  Silver.  —  A  solution  of  nitrate  of  silver 
in  aqueous  hyposulphite  of  soda  precipitates  from  cold  neutral  salts  of 
berberine  a  yellow  amorphous  powder.  By  miidng  the  nitrate  of 
silver  solution  with  hot  alcohohc  nitrate  of  berberine,  small  lemon- 
yellow  prisms  are  obtained  on  cooling.  —  Insoluble  in  water,  but  easily 
soluble  in  alcohol  and  in  aqueous  hyposulphite  of  soda,  the  latter  solution 
being  decomposed  by  boiling,  with  separation  of  sulphide  of  silver. 
The  dry  salt  is  stable  at  lOO^(Perrins). 

PeRuiSa 


40  C 

N 

18  H 

14  O 

48 
Ag 


mean. 

240    ..... 

...      4816    .... 

....    43-07 

i^    ...«. 

2-52 

18     ..... 

...         8-23     .... 

....      8-23 

112    

...      2016 

64    ..... 

11-51    .... 

....     11-47 

108    

...      19-42    .... 

....     19-46 

C«NHWO«,HO,S»0»  +  AgO,S«0»     556 lOaOO 

Ckloro-aurate  of  Berherine.  —  Previouelv  noticed  by  Chevallier  and  Pelletan. 
Terchloride  of  gold  throws  down  from  hydrochlorate  of  berberine  an 
amorphous  brown  precipitate,  which,  when  washed  with  water  and 
dissolved  in  boiling  dilute  alcohol,  crystallises  in  chestnut-brown  needles 
(Perrins). 


at  loo: 

40  0  240 

N 14 

18  H  18 

8  O  64 

4  01  142 

Au 196-6 


Henry. 

Perrina. 

Amorphou9. 

CrtfHaU, 
{fnean.) 

85-57    . 

85-50    .... 

....    85-50 

208 

2-67    . 

2-94    .... 

....      2-74 

9-49 

21-05 

2914    . 

27-76    .... 

....    2916 

C«NH"0»,Ha^u01» ....    674-6 lOO'OO 
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Chlaroplatinate  of  Berherine,  —  A  hot  aqneons  solution  of  hydro- 
chlorate  of  berberine  is  precipitated  by  chloride  of  platinum,  ana  the 
precipitate  is  washed  with  cold  water  till  the  washings  cease  to  indicate 
the  presence  of  platinum  on  addition  of  iodide  of  potassium.  —  Small 
crystalline  needles  (Perrins). 

neifafnann.  Xemp. 

€sl  VXT,  mean. 


4v  \J   •  #•••••••••••••••••••••.•••••••       tnM 

44-36 

•M.MM     4f4*3Sf 

.M.M..    46*28 

N  

...•       14 

•M4.M.                       2*5«f 

18  H  

*.«•        xo 

•  •••MM                       O    90 

M....M           o*OU 

M..«..«       8*^o 

O  \x  .«•.*...>.«.•«••.•..«.>..•.....•       w 

........       11*88 

V  \JX   »....•■.  •«•..•*••••«•«*••.• 

....    106  5 

19-68 

Pt   

••••     ytj'o 

18-22 

..« 

...M    1811 

...•••..        Xv>  vv 

C«NHi'0»,H01,Pt01» 

...    6411 

lOCKX) 

B5deker. 

Stenhouse. 

Heniy. 

Penins. 
nkean. 

\j  ••...•.••.•••..•••.«•••*••.. 

46-22    ... 

I...*.      4v  O/      •••• 

M.« 

44-88    MM 

•M.    44-38 

.... 

.M.      2-80 

XX  .••••«*.•••■•.•*•...••.•.•.« 

892    .. 

■«••««          O  oX       ••••..• 

8'67    .M.MM      8-41 

O 

CI 

17-68    .. 

17-82    .... 

....    18-21 

In  the  salt  prepared  with  berberiiie  from  barberrj  flowers,  Ferrein  found  17*87 
p.  0.  of  platinum. 

Hydroeyanaie  of  Berherine,  —  Aqueous  hydrochlorate  of  berberine 
assumes  a  dark-red  colour  when  mixed  with  cyanide  of  potassium,  and 
throws  down  dirty-yellow  flocks  which,  after  washing  with  water, 
crystallise  from  alcohol  in  brown-yellow  rhombic  laminsB.  Stable  at 
100^  when  dry,  but  not  in  the  moist  state.  It  dissolves  slightly  in 
water  from  which  it  does  not  crystallise,  and  is  soluble  in  cold,  and 
more  freely  in  hot,  alcohol.  The  solutions  smell  of  hydrocyanic  acid 
(Heniy). 

at  100—110*.  Henry. 

4fiO      MMMM.M.MMM...M.         262         ..M.M.  69*62         .M.M..         66*98 

2N   M.. 28    M 7-78 

18  H  18    4-97    6-22 

8  0  64    1768 

C«NH»'0«,HCy    ....    862    100-00 

Contains  6*22  p.  c  of  cyanogen ;  (Henry)  (calc.  7*18  p.  c). 

Hydrocyamate  of  Berherine  with  NUric  aeid  1  \ery  dilute  nitric  acid  oolours 
hydrocyanate  of  berberine  red,  without  liberating  hydrocyanic  acid^  The  concen- 
trated acid  produces  a  red  to  black  substance,  a  solution  of  which  in  water  or  alcohol 
yields  red  needles  of  (according  to  Henry)  hydrocyanate  of  nitroberbeiine.  The 
needles  contain,  at  100—110*,  6036  p. c^  €•,  and  4*80  H^  (Henry). 

Hydroferrocyanate  of  Berherine.  —  Precipitated  by  ferrocyanide  of 
potassium  from  aqueous  hydrochlorate  of  berberine.  —  Greenish-yellow, 
microscopic  needles,  which  in  the  moist  state  decompose  at  100%  evolving 
an  odour  of  hydrocyanic  acid.  —  Dissolves  in  1250  parts 'of  cold  water, 
and  slightly  in  hot  water  and  alcohol  (Henry). 
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ai  100— 120'*  Henry. 

2  C«NHi708,IPCy5 750    9641 

Fe 28    3-59    886 

2  C«NH»708,H?FeCy»    ....    778    10000 

Hydroferricyanate  of  Berherine,  —  Resembles  the  preceding  salt,  but 
is  yellower,  and  after  drjring  apple-green  (Henry). 

at  100— 110*  Henry. 

3  C«NHJ'08,H'Cy« 1164    9541 

2Fe 66    4-69    4-80 

8  0«Nff708,H8Fe*Cy«....     1220    10000 

Hydrochhrate  of  Berherine  ttnth  Cyanide  of  Mercury.  —  Solutions  of 
hydrochlorate  of  berberine  and  cyanide  of  mercury,  mixed  together 
while  hot,  deposit  on  cooling,  yellow  needles  soluble  in  hot  water  and 
alcohol  (Kohl  &  Swoboda,  Wien.  Acad.  Ber.  9,  262 ;  Ann,  Fkarm.  83, 
340). 

ae  100"  Kohl  &  Swoboda. 

C«NHVO«,HCl,Cy    397-5    7990 

Hg    100       2010    1917 

C«NH»708,HC1  +  Hgqy....    497*6    10000 

Hydrosulphocyanate  of  Berberine.  —  Sulphocyanide  of  potassium 
throws  down  from  concentrated  hot  solutions  of  hydrochlorate  of  ber- 
berine, a  greenish -yellow  powder,  which  crystallises  from  boiling  water 
in  sisMn-yellow,  and  from  boiling  alcohol  in  brown-yellow  needles. 
Dissolves  in  4,500  parts  of  water,  and  in  470  parts  of  alcohol  (Henry). 


42  C  

262    

712 
...      16-24 

Heniy. 
61*86 

2N  

18  H  

2S    

18    ..... 

4-64 
8*10 

C«NH>70»,C«NHfi?  ....    394    10000 

ContainB  14*16  p.  c.  of  Balphocyanogen  (Henry). 

Acetate  of  Berberine  forms  golden-yellow  crystals  (Kemp). 

Oxalate  of  Berberine.  —  Formed  from  oxalic  acid  and  berberine. — 
Brownish  warts  formed  of  clusters  of  needles  (Henry). 


at  100—110* 

44  0  264 

N  14    

6211    .... 

8-29 

4-47    .... 
8013 

Heniy. 
....    60*78 

19  H  19    

4*67 

16  0  128    

O^NHi'O^jC^HsO*    ....    426    

,    100*00 

Olycocoll  with  Hydrochlorate  of  Berberine.  —  A  warm  alcohohc  solu- 
tion of  hydrochlorate  of  berberine  mixed  with  excess  of  alcohoUc 
glycocoll  solidifies  on  cooling,  from  the  formation  of  *  delicate  pome- 
granate-yellow needles,  which  are  insoluble  in  water  (Horsford,  Arm. 
Fharm.  60,  32). 

o  2 
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Sonford* 

44  0    264       . 60-34    6080 

2N    28       6-40 

22  H  ^ 22       503     6*87 

11 0    88       2012 

a  36-5     811 


C*HN*0»,C«NH»708,Ha ....    437'6    10000 

Gerhardt  (it  aeexna  to  me  justly)  doubted  the  correotneas  of  this  formula  (Kr.). 

Succinate  of  Berberine.  —  A  solution  of  berberine  supersaturated 
with  succinic  acid  deposits  brownish  needles,  triturable  to  a  yellow 
powder.  Dissolves  in  water  and  alcohol,  more  especially  when  hot 
(Heniy). 

at  100— 110».  Hemy. 

48  0  288  63-67    61-99 

N  14  809 

23  H  23  609    6-80 

16  0   128  28-26 

C*>Nff'0«,C»H«08  453    10000 

Xartrate  of  Berberine.  — Long  siskin-yellow,  siltv  needles,  obtained 
by  supersaturating  berberine  with  the  acid.  —  Dissolves  in  180  parts  of 
cold  wat«r  or  alcohol,  and  much  more  freely  in  the  hot  liquids.— 
Loses  1-62  p.  c.  of  water  at  100°  (1  at.  =  1-82  p.  c.  HO)  (Henry). 
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Tartrate  of  Berberine  and  Antimony,  —  Formed,  with  separation  of 
oxide  of  antimony,  by  boiling  berberine  with  a  cold  satiurated  solution 
of  tartar-emetic.  Crystallises  from  the  filtrate  (which  contains  also 
tartrate  of  potash)  in  fibrous  masses  resembling  wavellite,  and  is 
purified  by  washing  with  cold  water  or  by  reciystallising  from  alcohol 

(Stenhouse,  Ann.  Fharm.  129,  26). 

In  vacuo,  Stenhouie. 

48  0 288  46-43    46-46 

N    14  225 

22  H   22  3-54    876 

22  O    176  28-39 

Sb  120-3  19-39    19-85 

C*^H»70>,H0,Sb0»,C^H*0»  ....    620*3    10000 

Picrate  of  Berberine,  —  Formed  from  picric  add  and  berberine. 
Golden-yellow  laminad  (Henry) ;  yellowish  -  brown  or  pinchbeck- 
coloured  shining  prisms  (Kemp).  —  Nearly  insoluble  in  cold,  and 
slightly  soluble  in  boiling  alcohol  (Henry). 

at  100*.  Henry. 

52  0  312    66-32 5488 

4  N  66    9-93 

20  H 20    3-65    3-93 

220   176     31-20 


C«NHV0»,C»X»H»0» ....    564    10000 
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Berberine  dissolves  in  alcohol.  It  is  precipitated  from  its  solutions 
by  charcoaly  and  again  extracted  therefrom  by  alcohol  (Chevallier  & 
Pelletan). 


Appendix  to  Berberine. 

Oxyacanthine. 

PoLEx.    N.  Br.  Arch.  6,  271. 
WiTTSTEiN.     Repert,  86,  258. 
Herberger.     Jahrh.  pr.  Pharm.  4,  82. 
Wackbr.     Pharm.  Viertelj.  10, 177. 

Discovered  by  Polex  in  1886.  — Occurs,  together  with  berberine,  in 
the  bark  of  the  root  of  Berberis  vulgaris  (Polex),  and  also,  together 
with  a  little  berberine,  in  the  bark  of  an  imdetermined  species  of 
Berberis  from  Mexico  ( Wittsteiu). 

Preparation.  The  mother-liquor  from  which  the  berberine  has  been 
crystallised  as  completely  as  possible,  in  the  preparation  of  berberine 
from  the  bark  of  barberry  root,  is  diluted  with  4  or  5  parts  of  water 
and  precipitated  with  carbonate  of  soda ;  the  precipitate  is  collected, 
washed  with  cold  water,  and  dissolved  in  dilute  sulphuric  acid ;  the 
solution  is  decolorised  with  animal  charcoal  and  again  precipitated  with 
carbonate  of  soda ;  and  the  washed  precipitate  is  dried  and  dissolved 
in  cold  alcohol.  From  the  solution  thus  obtained,  the  oxyacanthine  may 
be  recovered  by  evaporation,  or  by  precipitation  with  water  (Polex). 
Wittsteiu  (and  Wacker)  exhausts  the  precipitate  produced  by  car- 
bonate of  soda  with  dilute  hydrochloric  acid ;  precipitates  the  filtrate 
by  ammonia ;  and  exhausts  the  washed  precipitate,  after  drying  and 
pulverisation,  with  ether  in  a  percolator.  The  oxyacanthine  left  on 
evaporating  the  ethereal  solution  is  again  dissolved  in  hydrochloric 
acid,  thrown  down  by  ammonia,  and  purified  by  crystallising  its  hy- 
drochlorate,  which  is  then  decomposed  by  ammonia.  —  The  portion 
insoluble  in  ether  still  contains  a  large  quantity  of  oxyacanthine, 
which  it  gives  up  to  ether  only  after  first  removing  the  humic  acid 
present  by  means  of  watei  containing  soda.  —  Oxyacanthine  is  difficult 
to  obtain  in  the  pure  state,  inasmuch  as  it  oxidises  in  the  air,  espe- 
cially when  precipitated  by  ammonia  (Polex).  Wittsteiu  obtained 
from  350  pounds  of  the  fresh  bark  13  drachms  of  oxyacanthine. 

Properties.  Dazzling  white  powder,  turning  yellow  in  sunlight; 
tmder  a  magnifying- power  of  130  diameters  it  is  seen  to  consist  of 
amorphous  round  granules  (Wacker).  According  to  Buchner,  jun.,  it 
is  converted,  by  digestion  with  a  little  ether  or  alcohol,  into  fine 
needles  and  prisms.  It  is  deposited  from  an  alcoholic  solution  in 
resinous  laminae,  or  if  the  solution  is  mixed  with  a  quantity  of  water 
barely  sufficient  to  produce  turbidity  and  evaporated,  in  the  form  of  a 
yellowish  crystalline  crust  (Polex).  Has  a  pure  bitter  taste  and  an 
alkaline  reaction.  —  Loses  3*  13  p.  c.  of  its  weight  at  100°,  and  not  more 
at  120°.    Melts  to  a  yellow  liquid  at  139°  (Wacker). 
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Wacker. 
C<iUmksHo%  aocordimg  to  Wacker,  at  100*. 

32  C 192    60-56 6026 

N 14    4-42     4-61 

23  S 23  ........  7*26  .....Ma  7*53 

11  0 88     27-76    27-70 


0«NH«0" 317    10000    10000 

This  fonnula  is,  doubtless,  incorrect  j  but  the  analysis  does  not  admit  of  the 
calculation  of  any  other  probable  one. 

Decompositions,  1.  When  submitted  to  dry  distillation  it  yields 
aqueous  vapour,  a  brown  thick  empyreumatic  oil  and  ammonia,  and 
evolves  an  odour  of  animal  oil,  whilst  a  very  porous  charcoal  remains 
behind  (Polex).  —  2.  Melts  to  an  oil  in  the  fire  and  bums  rapidly 
with  a  luminous  flame.  —  3.  Dissolves  in  oil  of  vitriol^  forming  a 
browu-red  solution  which,  on  warming,  assumes  a  splendid  red  colour, 
afterwards  turning  brown.  —  4.  Softens  to  a  resin  in  strong  rdtric 
cund  and  dissolves  with  yellow  colour,  which  changes  to  a  fine  purple- 
red  on  warming.  The  solution  turns  yellow  on  boiling,  with  libera- 
tion of  nitric  oxide  and  formation  of  oxalic  acid,  and  when  diluted  with 
water  deposits  yellow  flocks,  which  behave  like  berberiue  (Polex J.  — 

6.  Dissolves  in  chlorine-water,  forming  a  yellow  solution,  which  is 
rendered  darker,  but  not  turbid,  by  ammonia.  —  6.  Reduces  sesqui- 
oxide  of  chromiimi  from  bichromate  of  potash  and  sulphuric  acid.  ^ 

7.  Iodic  acid  in  contact  with  oxyacanthine  is  coloured  yellow  and  de- 
posits iodine  (Wacker). 

Oxyacanthine  is  nearly  insoluble  in  water. 

It  combines  with  acids  to  form  easily  crystallisable  salts  soluble  in 
water  and  alcohol  (Polex).  Prom  solutions  of  the  salts,  ammonia, 
carbonate  of  ammonia,  caustic  alkalis  and  their  carbonates,  and  lime- 
water,  throw  down  oxyacanthine  as  a  white  precipitate,  soluble  in  a 
large  excess  of  ammonia  and  more  easily  soluble  in  excess  of  caustic 
potash  (Wacker).  The  hydrochlorate  is  precipitated  white  by  iodide 
of  potassium,  chloride  of  mercury,  sulphocyanide  of  potassium,  and 
ferrocyanide  of  potassium ;  yellowish-white  by  phosphomolybdic  acid 
and  tamiic  acid ;  yellow-orange  by  nitrate  of  palladium ;  clay-coloured 
by  chloride  of  gold,  and  sulphur-yellow  by  ferricyanide  of  potassium 
(Wacker).  The  acetate  is  precipitated  also  by  nitrate  of  silver,  tartar- 
emetic,  and  chloride  of  tin  (Polex). 

Sulphate  of  OxyacantJdne. — Neutral  white  nodules  (Wacker),  or  tufts 
of  needles  ^Polex),  easily  soluble  in  water  and  alcohol. 

at  100».  Wacker. 

0^H»O",HO  826    8907 

80»  40    10-93    11-2 

C«NH''«0",HO,SO»  ....     866    10000 

Hydrochhrate  of  Oxyacanthine,  —  Clusters  of  needles  (Polex),  or 
neutral  white  nodules,  easily  soluble  in  nodules  and  alcohol  (Wacker). 
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Waoker. 

0««NH«0«»  8170    89-78 

HCl  36-6    10-32    ^    9-33 

0»NH»<y>,HCl  ....    353-6    10000 

Wacker  supposes  it  to  oontain  4  at.  of  water. 

lodomercurate  of  potcunum  throws  down  from  oxyacanthine  a 
yellowish-white  precipitate,  which  remainB  amorphous  (Delffs). 

Nitrate  of  Oxyacanthine.  —  Warts  and  needles,  more  difficultly 
soluble  in  water  than  the  sulphate  and  hydrochlorate  (Wacker). 

CWmaO"   -    817    83-42    ........    77-88 

HO,NO*  63    16-58 

C?»NH»0",HO,NO»....    880    10000 

Wacker  supposes  this  salt  also  to  oontain  4  at.  of  water. 

ChloroplatincUe  of  Oxyacanthine.  —  Pale  grey-yellow  precipitate. 

Wacker. 

CFNH«0",HC1«    484-5    ........      8118 

Pt    98-7    18-87    18-81 

0«NH»O",HCl,PtCl«  ....    628-2    100-00 

Acetate  of  oxyacanthine  is  not  crystaUisable. 

Oxalate  of  Oxyacanthine,  —  Needles,  difficultly  soluble  in  water. 
Gontaias,  at  100%  10'30  p.  c.  of  anhydrous  oxalic  acid  (Wacker). 

Picrate  of  Oxyacanthine.  — Preriously  observed  by  Kemp  (Hqtert,  71, 164). 
—  Lemon-yellow  precipitate,  soluble  in  a  large  quantity  of  water,  and 
in  dilute  acids  and  alcohol  (Wacker). 

Oxyacanthine  dissolves  easily  in  weak  and  in  absolute  alcohol 
(Polex) ;  in  80  parts  of  cold,  and  1  part  of  boiling  alcohol  (Wacker).  — 
Dissolves  in  4  parts  of  boiling,  and  125  parts  of  cold  ethery  in  all  propor- 
tions in  chloroform^  and  in  volatile  and  fixed  oils  (Wacker). 


Primary  Nucleus  C^fl* ;  Oxy^aeo^nuckus  C^^N'H^'O*. 

Cinchonine. 

For  the  literature  relating  to  Cinchonine  and  Quinine  in  common,  see  QuirafS. 

Regnault.    Ann.  Pharm.  26,  15 ;  J.pr.  Chem*  16,  262. 
LiEBio.     Ann,  Pharm.  26,  50.  ^n.    rxr^     t 

Laubekt.  N.  Ann.  Chim.  Phya.  19,  365  ;  Ann.  Pharm.  62,  99 ;  J.  pr. 
Chem.  40,  404;  Kopp's  Jahresber.  1847  and  1848,  615  and  617  — 
Compt.  rend.  20,  1116 ;  N.  Ann.  Chim.  Phya.  24,  303  ;  Ann.  Pharm. 
69,  8 ;  J.  pr.  Chem.  46,  52  —  Compt.  rend.  23,  811. 
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HLAsrw^ET^s.     Wien.  Acad^  Ber.  1860,  1,  9,  and  276 ;  Ann.  Pharm.  77, 

49 ;  J.  pr.  Chem.  61,  409 ;  Pharm.  Centr,  1851,  74  ;  Kopp*8  Jahresber. 

1850,  420. 
A.  Erdmann.    Ann.  Pharm.  100,  341 ;  abstr.  J.  pr.   Chem.  70,  422 ; 

Kopp^s  Jakresber.  1856,  546. 
H.  Hahn.     N.  Br.  Arch.  96,  83  ;  Kopp's  Jahresber.  1858,  372. 
ScHWABE  (&  Losche).     N.  Br.  Arch,  103,  273  ;  abstr.  N.  J.  Pharm. 

38,  389  ;  Chem.  Centr.  1860,  936 ;  Kopp's  Jahresber.  1860,  362. 
0.  Hesse.     Ann.  Pharm.  122,  226. 

Discovered  by  Pelletier  &  Caventou  in  1820.  —  Occurs  in  the  true 
dnchona  barks ;  most  abundantly  in  the  grey  and  brown  barks ;  to  a 
less  extent,  together  with  more  quinine,  in  the  red  and  yellow  barks, 
and  in  small  quantity  in  calisaya  bark.  For  more  exact  details  see 
Quinine. 

A.  Erdmann  described  as  Suanohine  a  base  prepared  from  China  Swrnoeo  plana^ 
which  he  distinguished  from  cinchonine  chiefly  on  the  ground  of  its  susceptibility  of 
sublimation :  he  seems,  howerer,  to  have  compared  it  with  commercial  cinchonine 
containing  quinidine  or  cinchonidine,  and  not  with  the  pure  alkaloid.  Seeing  that 
this  body  possesses,  according  to  Gdssmann,  the  same  composition,  and  according  to 
De  Vrij  (V.  J.  Pharm.  32,  828),  the  same  molecular  rotatory  power  as  cinchonine, 
and  since,  moreoTer,  its  hydriodate  resembles  the  hydriodate  of  cinchonine,  and 
its  combinations  exhibit,  so  far  as  can  be  ascertained  from  Hahn*s  approximate 
and  not  strictly  accurate  measurements,  the  same  crystalline  form  as  salts  of  cincho- 
nine, there  is  no  reason  to  suppose  that  it  differs  from  this  last-named  base. — 
Schwabe's  Betacinchomne,  whidi  was  discoTcred  in  working  with  crude  commercial 
quinoldine,  is  also,  according  to  Hesse,  to  be  identified  with  cinchonine.  LSsche's 
measurements  of  the  crystals  are  not  sufficiently  exact  to  establish  any  difference  in 
form ;  and  Sohwabe's  statements  either  agree  with  those  of  other  authors  on  cincho- 
nidine, or  may  be  explained  by  the  supposition  that  he  did  not,  in  all  cases,  work  with 
a  pure  substance  (free  from  quinidine).  Betacinchonine  is  coloured  yellow  by  chlorine- 
water  and  ammonia  ;  but  ferrocyanide  of  potassium  aloue^  or  together  with  chlorine- 
water,  turns  the  sulphate  red,  whereupon  ammonia  produces  a  green  coloration. 
In  excess  of  acid,  it  forms  only  mono-acid  salts,  the  solutions  of  which,  when  shaken 
in  not  too  concentrated  a  state,  with  ammonia  and  ether,  form  two  dear-  layers,  the 
upper  containing  the  betacinchonine.  [This  statement  does  not  acoord  with  the  fact 
oi  the  difficult  solubility  of  betacinchonine  in  ether  (Kr.)]  For  Schwabe's  other 
statements  see  Cinchonine.  —  Schiltzenberger  affirms  the  existence  of  a  cinchonine  of 
the  formula  C»N»H»<>»  {Compt.  rend.  46,  895). 

The  base  observed  by  G-runer  (Br.  Arch,  12,  156)  in  China  Jlava  [China  de 
Carthagena  dura  (Wiggers)]  is  not  sufficiently  characterised  to  distinguish  it  from 
cinchonine.  It  forms  dehcate,  tasteless  needles,  easily  soluble  in  alcohol  but  insoluble 
in  ether.  The  sulphate  forms  slightly  bitter  4-8ided  prisms,  which  are  easily  soluble 
in  water,  and  contain  12'81  p.  c.  of  sulphurio  acid. 

Cinchonine  is  obtained  as  a  secondary  product  in  the  preparation  of 
quinine.  When  it  is  required  to  be  prepared  specially,  huanoco-bark 
is  employed,  and  the  following,  or  a  similar,  process  is  adopted : — 

Four  pounds  of  the  coarsely  powdered  bark  are  boiled  for  some 
hours  with  54  pounds  of  water,  to  which  2  ounces  of  hydrochloric  acid 
of  sp.  gr.  1'2  have  been  added.  The  decoction  is  pressed,  and  the 
resiaue  again  boiled  twice,  the  last  time  with  only  half  the  quantity  of 
acidulated  water ;  and  the  united  liquids  are  evaporated  down  to  12 
pounds,  filtered,  and  mixed  with  sufficient  caustic  soda  to  produce  an 
alkaline  reaction.  The  precipitate  thereby  produced  is  washed,  dis- 
solved in  hydrochloric,  or  better,  in  acetic  acid,  and  again  precipitated, 
by  which  means  the  colouring  matter  is  got  rid  of.  The  precipitate  is 
then  dried  and  exhausted  by  boiling  with  alcohol,  from  which  the  cin- 
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chonine  crystallises  on  concentration.    It  is  still  to  be  pniified  by 
recrystallisation,  with  aid  of  animal  charcoal  (A.  Erdmann). 

Purification,  Commercial  cincbouine  is  mostly  contaminated  with 
dnchonidine  or  quinidine  (De  Vrij).  To  purify  it,  the  larger  yellowish 
crystals  obtained  in  the  manufacture  of  quinine  are  powdered,  washed 
with  a  large  quantity  of  cold  alcohol,  and  converted  into  sulphate, 
which  is  then  purified  by  recrystallisation  and  decomposed  by  ammonia. 
The  pure  alkaloid  is,  lastly,  crystaUised  from  alcohol  (Hesse). 

Properties.  White,  transparent  needles,  permanent  in  the  air,  and 
containing  no  water  of  crystallisation  ^Pelletier  &  Caventou).  Oblique 
prismatic  (monoclinic).  i«,  t,  t  (fig.  106).  The  crystals  are  elongated  in 
the  direction  of  the  clinodiagonal  axis,  uiu^  109°  5*5' ;  / : t  in  front 
=  107°  19' ;  t:  t  behind  =  72°  41'^;  i : «  =  100°  5-5' ;  /  sharply  curved, 
m  plane ;  cleavable  parallel  to  /,  less  perfectly  parallel  to  m  (Schabus). 
tt :  M  =  110°  22' ;  w  :  <  =  124°  85' ;  <  :  t  =  108**  30'  (Delffs,  Jahrb. 
pr.  Pkarm.  8,  377).  m  :  «  =  109°  ;  «  :  ^  =  125°;  t:i  =  110°  ;  i  :  m  = 
90°  (!^  (Hahn).  According  to  Losche,  monoclinic.  p,  m,  i  (fig.  53). 
f:t  alx)ve=119°;  t  :^  =  120*5°.  —  Ginchonine  melts  only  as  it 
begins  to  decompose,  and  volatilises  partly  undecomposed,  especially 
when  moist  (Pelletier  &  Caventou,  J.  Pharm^  7,  305 ;  Robiquet).  Pre- 
cipitated or  crystallised  cinchonine  undergoes  no  alteration  at  165°; 
it  partly  sublimes  at  220°,  and  the  rest  melts  at  240 — 250^  to  a  brown 
mass,  which  solidifies  on  cooling  (Hesse).  Schwabe's  cinchonine 
melted,  at  150°,  to  an  oil  which  cooled  to  a  crystalline  solid :  that  of 
Duflos  melted  at  161°,  without  loss  of  weight,  and  on  further  heating 
sublimed  partially  in  dazzling  white  needles,  in  the  same  manner  as 
benzoic  acid  (Duflos).  In  the  air  the  vapour  forms  hght  white  flocks 
(Fr.  Esenbeck,  Ann,  Pharm,  6,  319  ;  Erdmann) ;  in  hydrogen  or  am- 
monia-gas, shining  prisms  an  inch  long  are  obtained  (Hlasiwetz). 
Cinchonine  turns  reddened  litmus  blue ;  tastes  slightly  bitter  after  some 
time  (Pelletier  &  Caventou).  Rotates  a  ray  of  polarised  light  to  the 
right ;  (a)  r^  237*5°  in  alcoholic  solution,  and  to  a  less  extent  when 
dissolved  in  acids.  Ammonia  seems  to  restore  the  original  rotatory 
power  (Bouchardat,  N.  Chim.  Phys,  9,  213).  Botatory  power  of  Pelletier's 
cinchonine  dissolved  in  hjdriodic  acid ;  (a)  j  -«  242*58*  ;  of  Erdmann's  hnanokine  « 
242-65*  (De  Yrij)  ;  of  both,  dissolyed  in  hydrochloric  acid  -  237-3*  (Hahn). 
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Q^dsmaiin  analysed  orjrtalB  of hoanokine ;  Sohwabe  cryftallised  betacmchonme.  — 
The  fonnula,  aooording  to  Dumas,  is  C^N^H^O' ;  according  to  Lauront  C>bN3H3K)>  i 
according  to  Liebig  G^NH^^O.  The  above  formula  was  shown  by  Segnault  to  be 
the  correct  one.  It  cannot  be  haired  either  for  this  body  or  for  the  two  other 
alkaloids  of  cinchona,  as  in  that  case,  the  mono-acid  salts,  formed  to  some  extent  in 
an  excess  of  acid,  would  haye  to  be  regarded  as  a  basic.  Moreoyer,  the  behayiour  of 
the  base  with  bromine,  and  with  iodide  of  ethyl,  chloride  of  acetyl,  and  sulphuric 
acid,  makes  the  halyinff  of  the  formula  impossible.  See  Laurent  and  Gerhardt 
(Compt  chim,  1849, 167). 

Decompositiona,  1.  Melted  cmchonine  tnms  brown  on  continned 
heating  (Duflos),  takes  fire  at  a  higher  temperature,  and  leaves  a  light, 
easily  combustible  charcoal  (Merck).  Besides  the  sublimate  of  cin- 
chonine  (see  aboye)  a  caimine-red  proauct  is  obtamed  (Wigaud,  N.  Br. 
Arch.  116,  230). 

When  cinchona-bark  is  heated,  at  first  gently  and  afterwards  gradually  to  redness, 
in  a  test-tube  held  in  a  horizontal  position,  white  yapours  and  water  aie  giyen  off^ 
followed  by  a  reddish  yapour,  which  is  at  first  deposited  in  the  form  of  a  powder, 
then  condenses  in  fine  carmine-red  oily  drops  and  streaks,  and  at  last  a  brown  tar  ia 
obtained.  The  carmine-red  oil  turns  brown-red  in  the  air,  and  has  a  bitter,  burning 
taste ;  it  is  thrown  down  firom  its  alcoholic  solution  by  water  in  the  form  of  a  resin, 
and  oontaiuB  acetic  add,  yolatile  bases,  a  neutral  oil,  and  empyreumatic  resin.  This 
behayiour  is  exhibited  only  by  the  true  cinchona-barks,  not  by  false  cinchona-barks 
or  by  those  from  which  the  cinchona-bases  haye  been  extracted  by  acids.  The  red 
body  is  not  formed  by  heating  the  cinchona-bases  per  »e,  but  is  readUy  obtained  when 
they  ore  heated  with  organic  acids  (Qrahe,  Ckem,  Centr,  1858,  97).  Batka  (Chem, 
Ceutr.  1859,  865)  obtained  the  red  distillate  from  cinchona-bases  only  in  presence  of 
woody  fibre,  starch,  gum,  dextrin,  or  sugar,  and  not  under  the  conditions  mentioned 
by  G-rahe  ;  Wigand  \N.  Br,  Arch.  115,  230)  obtained  it  from  pure  cinchonine,  and 
also  from  the  siSphate,  but  not  from  pure  quinine.    See  also  N,  Br.  Arch.  121,  265. 

2.  Solutions  of  cinchonine-salts,  when  exposed  to  sunshine^  even  for 
a  few  hours,  assume  a  dark  red-brown  colour,  and  undergo  the  same 
decomposition  as  when  heated  (Pasteur).    See  below. 

3.  Cinchonine  in  combination  with  nitric  acid  is  rapidly  decomposed 
by  the  electric  current  (obtained  from  6  pairs  of  Bunsen  elements),  the 
liquid  becoming  brown,  and  evolving,  at  the  positive  pole,  oxygen,  and 
afterwards  also  carbonic  add  and  nitric  oxide,  and  at  the  negative  pole 
hydrogen,  nitrogen,  and  ammonia.  After  24  hours  the  liquid  in  which 
the  positive  pole  is  placed  contains  unchanged  nitrate  of  cinchonine, 
while  that  surrounding  the  negative  pole  is  of  a  red-brown  colour,  and 
contains  formic  acid,  ammonia,  chinoline  (xiii,  243),  and  resin  precipi- 
table  by  potash,  and  is  found  to  have  deposited  a  large  quantity  of 
resin  soluble  in  alcohol  and  nitric  acid.  —  Sulphate  of  cinchonine  is 
scarcely  decomposed  by  the  electric  current.  The  hydrochlorate 
evolves  chlorine,  oxygen,  and  hydrogen,  and  yields  crystals  of  a  mixture 
of  mono-  and  bi-chlorodnchonine  (v.  Babo,  J,  pr.  Chem.  72, 73).  SeeaLM) 
Hlasiwetz  &  Bochleder  (Wien.  Acad.  Ber.  5,  447). 

4.  Cinchonine,  wnen  acted  upon  by  nitrous  acid,  is  capable  of  taking 
up  2  at.  of  oxygen,  and  forming  a  body  isomeric  with  quinine 
(Schutzenberger,  Compt,  rend.  46,  895 ;  J.  pr.  Chem.  74,  76).  ^cho- 
nine is  not  coloured  by  strong  nitric  acid  (Merck  ;  Duflos).  Mercuroua 
nitrate  colours  cinchonine  (and  quinine)  yellow  (Lassaigne  &  Labaillif). 
—  5.  Cinchonine  is  less  easily  attacked  than  quinine  (whidi  see)  by 
permanganate  of  potash  (Cloez  &  Guignet). 

6«  By  treating  cinchonine  with  a  mixture  of  peroxide  of  leadj  sul" 
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phurie  add,  and  water,  a  dark-violet  mass,  E.  Marchand's  cinehonetin^ 
is  obtained  {N,  J.  Pharm.  4,  21), 

On  boiling  sulphate  of  cinchonine  with  water  and  excess  of  peroxide 
of  lead,  with  addition  of  dilate  sulphuric  acid,  so  long  as  a  filtered  test- 
portion  of  the  liquid  is  precipitated  by  ammonia,  the  hauid  assumes  a 
dark  colour,  and  evolves  carbonic  acid  copiously ;  ana  if  it  be  then 
saturated  with  litharge,  the  solution  filtered  and  evaporated  to  dryness, 
and  the  residue  again  dissolved,  freed  from  lead  by  hydrosulphuric 
acid,  and  evaporated,  the  dnchonetin  remains  behind.  It  is  of  a  dark- 
violet,  or  in  thin  films,  of  a  yellow-red  colour,  translucent,  and  bitter. 
Melts  on  heating,  evolving  white  non-ammoniacal  fumes ;  bums  with 
a  smoky  flame,  and  leaves  a  difficultly  combustible  charcoal.  Dis- 
solves in  oil  of  vitriol,  forming  a  red  solution,  from  which  it  is  not 
precipitated  by  water.  Deliquesces  in  the  air,  and  dissolves  in  water, 
or  better  in  alcohol,  but  not  in  ether.  Basic  acetate  of  lead  precipitates 
the  aqueous  solution  violet.  —  By  the  further  action  of  peroxide  of  lead 
and  sulphuric  acid,  it  is  converted  into  colourless  products,  amongst 
which  acetic  acid  appears  to  occur  (E.  Marchand, «/.  Chim.  med,  20, 362). 

7.  Cinchonine  in  contact  with  dilute  sulphuric  acid  and  zinc,  takes 
up  2  at.  of  hydrogen,  and  is  converted  into  hydroquinine  (Schiitzen- 
berger).  —  8.  By  dissolving  it  in  fuming  sulphuric  acid,  cinchonine- 
sulphuric  acid  is  formed  (Schiitzenberger).  Oil  of  vitriol  does  not 
colour  cinchonine,  even  when  hot  (Guy ;  Merck ;  Duflos). 

9.  The  salts  of  cinchonine  fuse,  for  the  most  part,  when  heated,  and 
immediately  undergo  decomposition,  the  sulphate  yielding  thereupon  a 
brilliant  red  resin ;  but  on  heating  the  same  salt  to  120 — 130°  with  water 
and  sulphuric  add  (or  on  heating  a  salt  the  melting-point  of  which 
lies  below  the  temperature  of  decomposition)  dnchonicine  is  formed 
(Pasteur). 

After  cinchonine  had  been  heated  too  ftronglj  and  with  too  large  a  quantity  of 
sulphuric  acid,  in  preparing  the  sulphate,  a  portion  onlj  cTTBtaUised  from  the  solu- 
tion, the  rest  remaining  as  a  brown  mother-Uquor,  from  which  alkalis  precipitated  a 
dark-brown,  intensely  bitter,  turpentine-like  mass.  By  repeatedly  disBolyine  this 
mass  and  finally  precipitating  it  with  ammonia,  a  black  substance  was  remored,  and 
the  base  was  obtained  as  a  nearly  white  tenacious  precipitate,  capable  of  further  purifica- 
tion by  charcoal.  The  body  thus  obtained  is  tough,  resembles  quinoldine,  is  soluble 
in  all  proportions  in  alcohol,  but  insoluble  in  water  and  absolute  ether.  It  neutralises 
acids  completely,  and  is  precipitated  from  its  solutions  by  alkaline  carbonates.  The 
hydrochlorate  K>rms  with  hyposulphite  of  soda  a  dark  red-brown  oil,  but  no  crystabi 
it  yields  a  pale  brown-yellow,  loose,  crystalline  platinum-salt,  containing  23*5  to  26 
p.  o.  of  platmum  (Winckler,  Mepert.  98,  881 ;  JaJirb.  pr,  Fharm,  15,  281). 

10.  Cinchonine  assumes  a  dirty-yellow  colour  in  vapour  of  iodine 
rOonn^).    On  triturating  1  part  of  iodine  with  2  parts  of  cinchonine, 
dissolvmg  the  mixture  in  alcohol  of  36^,  and  allowing  the  solution  to 
evaporate  spontaneously,  there  separate  first  iodocinchonine,  and  after- 
wanis  mushroom-shaped  crystals  of  hydriodate  of  cinchonine.     If  the 
latter  be  removed  by  hot  water,  the  iodocinchonine  remains  as  a  dark, 
saffron-yellow,  friable,  slightly  bitter  mass,  which  softens  at  25''  and 
melts  at  80°.     It  contains  28*87  p.  c.  of  iodine  and  71'13  of  cinchonine 
(equal  numbers  of  atoms  requiring  70*81  cinchonine  and  29*19  iodine) ; 
dissolves  very  slightly  in  boiling  water,  but  freely  in  alcohol  and  ether, 
and  is  decomposed  by  successive  treatment  with  acids  and  alkalis.  — 
When  solutions  of  hydriodate  and  of  iodate  of  cinchonine  are  mixed 
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together,  iodocinchonine  separates,  more  especially  on  concentration,  or 
immediately  on  addition  of  an  acid,  in  the  latter  case  together  with 
free  iodine  (Pelletier,  Ann.  Chim.  Phya,  63,  181 ;  Ann.  Pharm.  22,  125). 

See  also  Thonuon,  {N.  J.  Pharm.  8,  275) Tincture  of  iodine  throws  down 

from  hydrochlorate  of  cinchonine  a  dense  brown  precipitate  (Planta), 
which  becomes  crystalline  on  standing  (Seligsohn).  The  precipitate 
thrown  down  by  biniodide  of  potassium  from  sulphate  of  dnchouine  is 
decomposed  by  hyposulphite  of  soda,  with  formation  of  hydriodic  acid 
and  cinchonine,  and  when  freshly  precipitated,  requires  for  its  decom- 
position the  same  quantity  of  hyposulphite  as  would  be  required  to 
convert  the  iodine  contained  in  it  into  hydriodic  acid  (Wagner,  DingL 
161,  40). — Aqueous  periodic  acid  is  decomposed  by  cinchonine,  with 
liberation  of  iodine  (Bodeker).  —  Cinchonine,  mlphuric  addy  and  iodine 
yield  iodocinchonine  (Herapath).     See  below. 

11.  Cinchonine  assumes  an  orange-yellow  colour  in  vapour  of  bromine 
(Donne).  Moist  bromine  forms  with  bi-hydrochlorate  of  cinchonine, 
mono-  and  sesqui-bromocinchonine ;  and  on  warming  with  excess  of 
bromine,  bi-bromcinchonine  is  formed  (Laurent).  Strecker  obtained 
only  the  last  product.-— 12.  Chlorine  passed  into  a  warm,  concen- 
trated aqueous  solution  of  hydrochlorate  of  cinchonine,  throws  down 
bichlorocinchonine  (Laurent).  Pure  cinchonine,  or  sulphate  of  cincho- 
nine, suspended  in  water,  is  less  attacked  than  quinine  when  treated 
with  a  s^am  of  chlorine ;  the  solution,  which  is  of  a  less  deep-red 
colour,  and  not  green  even  with  excess  of  chlorine,  deposits  flocks,  an 
alcoholic  solution  of  which  leaves,  on  Bp)ontaneou8  evaporation,  a  brick- 
red  mass  (Pelletier,  J.  Pharm.  24,  163).  Cinchonine  dissolves  in 
chlorine-water,  without  apparent  change  (Leers),  and  even  on  passing 
chlorine  for  ten  minutes  into  cinchonine  dissolved  in  400  parts  of  water 
acidulated  with  sulphuric  acid,  the  solution  remains  colourless  and  clear 
(Lepage).  Ammonia  precipitates  the  solution  in  chlorine- water,  white 
(Leers),  whereupon  dilute  acids  colour  it  yellow-red,  and  after  12  hours 
a  brown  precipitate  is  formed  (Andre,  J.  Pharm.  22,  134). 

13.  When  cinchonine  is  added  to  fused  hydrate  of  potash,  and  the 
mass  is  more  strongly  heated,  it  turns  brown,  puffs  up  from  evolution 
of  hydrogen,  and  yields  a  distillate  of  water  and  chinoline,  the  browned 
alkaloid  disappearing  only  partially,  and  some  of  the  potash  being  con- 
verted into  carbonate  (Gerhardt,  N.  Ann.  Qhim.  Phys.  7,  251).  No 
ammonia,  or  only  a  trace,  is  produced  in  this  reaction  (Gerhardt).  The 
distillate  contains  pynol  (xv,  6) ;  pyridine  (x,  406) ;  picoline  (xi,  263) ; 
lutidine  (xii,  337)  ;  coUidine  (xiii,  148);  chinoline  (xiii,  243);  and  lepidine 
(xiv,  103),  the  latter  in  larger  quantity ;  also  dispoline,  CNH",  and 
two  unnamed  bases  C^NII",  and  C»NII"  (Gr.  Williams).  Stenhouse 
employs  this  reaction  for  the  detection  of  cinchonine  and  quinine  in 
barks.  —  When  hydrate  of  soda  is  used,  no  cyanide  of  sodium  is  formed 
(Rochleder,  Ann.  Pharm.  63,  201). 

13.  Cinchonine  heated  to  200""  in  a  sealed  tube  with  alcohol,  turns 
black,  does  not  evolve  gas,  but  forms  a  small  quantity  of  ether  (Rey- 
noso  {Compt.  rend.  42,  686),  — 14.  Iodide  of  methyl  combines  with  cin- 
chonine to  form  iodide  of  methyl-cinchonine  (Stahlschmidt) ;  chloride  of 
acetyl  and  chloride  of  benzoyl  form  chloride  of  acetyl-cinchonine  and 
chloride  of  benzoyl-cinchonine  (Schiitzenberger).  — 15.  When  cin- 
chonine is  heated  with  chloride  or  iodide  of  mercury,  with  tartaric, 
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oxalic,  or  phosphoric  acid,  with  chloride  of  carbon,  C*C1*,  or  with  iodide 
of  ethyl  or  iodide  of  amyl,  red  or  violet-red  colouring  matters  are  pro- 
duced, which  are  soluble  in  alcohol,  wood-spirit,  and  ether,  and  are  not 
altered  by  dilute  acids  (Eochlin,  Eip.  Chim.  appliqude^  8,  880 ;  Kopp's 
Jahreaber,  1861,  951).  —  16.  Cinchonine  is  decomposed  in  the  animal 
organism,  as,  after  the  administration  of  10  grains  of  the  hydrochlorate, 
it  is  not  found  in  the  urine  (Seligsohn). 

According  to  Hlasiwetz,  chlorine,  oxide  of  manganese  and  sulphuric 
acid,  permanganic  add,  the  chlorides  of  phosphorus,  boiling  acid  solu- 
tions of  platinum,  as  well  as  emulsin,  are  either  without  action  on  cin- 
chonine, or  form  with  it  resinous  bodies,  from  solutions  of  which  the 
dnchonine  is  precipitated  by  ammonia. 

Combinattons.  Oinchonine  dissolves  in  8810  parts  of  water  at  10^ 
and  in  8670  parts  at  20"^  (Hesse).  It  dissolves  in  2500  parts  of  boil- 
ing water,  the  solution  becoming  opalescent  on  cooling  (Pelletier  and 
Caventou.  Riegel,  N,  Br.  Arch,  70,  197),  and  depositing  only  traces 
of  cinchonine  (Hesse).  The  cooled  solution  does  not  exhibit  any 
reactions,  except  a  white  turbidity  with  tincture  of  galls  (Duflos). 

Cinchonine  combines  readily  with  phosphorus^  and  forms  with  sulphur 
a  grey  brittle  mass,  which  is  decomposed  by  sulphuric  acid,  with  evo- 
lution of  hydrosulphuric  acid. 

Cinchonine  dissolves  in  aqueous  ammonia  much  less  easily  than  the 
other  cinchona-bases.  The  precipitate  produced  by  ammonia  in  a  satu- 
rated solution  of  the  sulphate  does  not  dissolve  in  excess  of  ammonia 
in  the  cold  (Kemer,  Anal.  Zeitschr.  1,  155).-— It  is  insoluble  in  aqueous 
aUcalis. 

With  Acids.  Cinchonine  completely  neutralises  even  the  strongest 
adds,  forming  mono-  and  bi-acid  salts,  which  are  for  the  most  part 
crystallisable.  Mono-acid  salts  are  obtained  only  by  employing  an 
excess  of  cinchonine,  and  filtering  when  the  solution  exhibits  an  alka- 
line reaction  Q)q  Vrij).  The  salts  have  a  powerful  and  persistent 
bitter  taste.  Their  solutions  are  precipitated  by  caustic  alkaUs  and 
their  carbonates  and  bi-carbonates,  and  by  magnesia,  ammonia,  and 
carbonate  of  ammonia,  the  cinchonine  being  thrown  down  in  the  form 
of  a  dense,  white,  pulverulent  precipitate,  which  does  not  dissolve  to 
any  great  extent  in  excess  of  the  precipitant  (Pelletier  &  Caventou ; 
V.  Planta).  The  predpitate  becomes  crumbly  on  standing  for  some  time 
(Schwabe ;  Hesse).  A  solution  of  cinchonine  to  which  acetic  acid  has 
been  added,  is  precipitated  by  bicarbonate  of  soda  only  on  heating, 
carbonic  acid  being  evolved  (Hesse).  According  to  Riegel  {Jahrh.  pr. 
Pharm.  25,  840)  acetic  acid  does  not  prevent  the  precipitation  when  the 
salt  is  dissolved  in  800  parts  or  more  of  water.  Pentasulphide  of 
sodium  throws  down  from  hot  solutions  of  cinchonine,  a  white  pulveru- 
lent mixtm^  of  sulphur  and  dnchonine  (Palm,  Russ.  Pharm.  Zdtschr. 
1868,  842;  Bottg.  Notizhlatt,  19,  112).  —  Solutions  of  cinchonine-salts 
containing  excess  of  add  are  not  fluorescent  (Raupp,  Eepert,  38,  466). 
In  the  voltaic  circuit  they  deposit  cinchonine  at  the  negative  pole 
(Stratingh). 

Determination  of  Cinchonine  in  its  Salts.  The  finely  powdered  salt 
is  heated  with  excess  of  ammonia,  and  the  liquid  evaporated  to  6  cub. 
cent,  when  i  gramme  of  the  salt  is  employed.    After  adding  a  little 
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ammonia,  the  precipitate  is  allowed  to  stand  for  a  few  hoars,  and  is 
then  washed  with  an  aqneons  solution  of  dnchonine  containing 
ammonia  (Hesse). 

Carbonate  of  Cinchonine.  —  The  cinchonine  thrown  down  by  car- 
bonate of  potash  from  soluble  salts  of  cinchonine  retains  a  little  car- 
bonate of  potash,  but  is  free  from  carbonate  of  cinchonine  (Langlois, 
Ann,  Pharm,  32,  106).  Freshly  precipitated  cinchonine  suspended  in 
water,  dissolves  less  easily  than  quinine  when  treated  with  a  stream 
of  carbonic  acid,  and  afterwards  crystallises  free  from  carbonic  add  on 
standing  in  the  air  (Langlois,  JV^  Ann.  Chim.  Phya,  41,  89). 

Phosphate  of  Cinchonine.  —  Phosphate  of  soda  throws  down  from 
hydrochlorate  of  cinchonine  a  dense  granular  precipitate,  which  is 
converted  into  needles  on  standing  (v.  Planta).  —  A  solution  of  cin- 
chonine in  dilute  phosphoric  acid  deposits,  on  spontaneous  evaporation, 
well-formed  crystals,  which  easily  effloresce,  and  are  more  soluble  in 
alcohol  than  in  water  (Schwabe).  —  Phosphoric  acid  and  excess  of  cin- 
chonine yield  concentric  prisms,  very  easily  soluble  in  water  (Hesse). 

HeMe. 

2C*W«HX0» 616    66-28    6668 

24  HO    ^ 216    23-22    22-96 

P0»,3H0 98    10-66 

2  0«'N»H»OS,3HO,PO*  +  24  aq 930    10000 , 

Hypotulphite  of  Cinchonine,  Formed  in  a  mixture  of  cinchonine, 
alcohol,  and  hydrosulphate  of  ammonia,  on  standing  in  the  air  (How). 
—  From  a  moderately  strong  solution  of  hydrochlorate  of  cinchonine 
hyposulphite  of  soda  almost  immediately  throws  down  small  four- 
sided  prisms  (Winckler,  Jahrh.  pr.  Pharm,  15,  286).  Large,  colourless, 
four-sided  prisms  (How).  White  rhombic  prisms  (Hesse),  which  give 
off  2-31  p.  c.  of  water  at  106°  (1  at.  =  2-41  p.  c.)  (How),  4-67  p.  c.  = 
2  at.,  at  110°  (Hesse).  Neutral.  Dissolves  in  157  parts  of  water  at 
16°  (Hesse),  in  205  parts  of  cold,  and  easily  in  hot  water  (H.  How, 
N.  Edin.  Phil  J.  new  series  1,  47 ;  Pharm.  Centr.  1858,  94). 

Air-dried.  Hesse. 

C*WHK)»    .......... .    808 80-42    ......^    80*69 

SW,HO    67 14-88 

2Bq 18     4-70 4-67 

CWN«H«0»,H0,S20»  +  2  aq 883    10000 

at  100*.  How. 

40  0  ....^ . 240    65-76 64*98 

2  N  28    7-67 

26  H 25    . .•  6-86  ........  .   7-06 

6  0  .« ..      40    10*96 

2  S    ....  .M.... •••••.•.«.•••*.       82     •«  o*77  ••.•...       o-Dx 


C*»1PH»«0»,H0^0>....    866 100-00 

Ilyposulphate  of  cinchonine  behaves  in  the  same  way  aa  the  quinine- 
salt  (Heeren). 

Sulphate  of  Cinchonine. — A.  Mono-acid  scdt. — Obtained  from  sul- 
phuric acid  and  excess  of  cinchonine  in  hard,  transparent  crystals. 
Prisms  of  the  obhque  prismatic  (monoclinic)  having  a  vitreous  lustre 
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fDelfffl,  Schabufl).  I^.  91.  «:«*'  =  96°  80' ;  «  :  t  about  =  91°  23'. 
Cleavable  parallel  to  u  and  u\  The  i-faces  are  curved  and  but  slightly 
reflective  (Delffs,  Jahrh,  pr.  Fkarm.  8,  377).  «,  «,  w,  i,  (fig.  107)  ;  z  pre- 
dominatmg  over  t*;  t  :  ^  (=  m  :  «'  of  Delffs)  =  96°  43'  5"  [=  97° 
(Baup)]  ;  i:t  behind  =  83°  16'  5* ;  t:z  =112°  37' ;  i  :  u  (=  u  :  i  of 
Delffs)  =  90°  33' ;  t  :  z  =  92°  35'.  The  faces  parallel  to  the 
cleavage-planes  exhibit  a  high  pearly  lustre.  Semi-transparent'5  of 
the  hardness  of  rock-salt  TSchabus,  Bestimm,  74).  According  to 
Pelletier&Caventou,  rectangular ;  according  to  Losche,  four-sided,  most 
probably  rectangular  prisms  of  the  right  prismatic  (trimetric)  system, 
i,  m  (fig.  73)  terminated  above  by  the  face  y,  y  \y  above  =  136° ; 
^  :  m  =  112  (Losche) ;  these  two  angles  are  evidently  equal  to  z  i  z 
and  ^ :  ^  of  Schabus. 

The  salt  heated  to  100°  becomes  electric  when  rubbed,  and  ex- 
hibits a  pale-green  Hght,  fainter  than  that  of  the  quinine-salt  (Stra- 
tingh  ;  Pelletier ;  Dumas).  The  crystals  lose  their  water  at  100°,  melt 
at  a  little  over  100°  like  wax,  decompose  at  a  higher  temperature, 
with  fine  red  coloration,  and  burn  with  an  odour  almost  like  that  of 
burning  animal  matter  (Pelletier  &  Caventou,  «7.  Pharm,  7,  305,  Robi- 
quet ;  Stratingh).    Neutral.    Very  bitter. 

Sulphate  of  cinchonine  easily  forms  supersaturated  solutions  with 
water,  but  it  is  difficult  to  obtain  a  saturated  solution  by  agitation 
with  cold  water  (Hesse).  Dissolves  in  54  parts  of  water  (Baup),  at 
15°  (Kemer),  at  18i°  (Abl).  Dissolves  in  65*5  parts  of  water  at  13° 
(Hesse),  in  75  parts  at  13°,  and  in  14  parts  of  hot  water  (Schwabe). 
—  Dissolves  in  5*8  parts  of  80  p.  c.  alcohol  at  11**  (Hesse) ;  in  6*5  parts 
of  alcohol  of  sp.  gr.  0*85  at  13°  (Bauss) ;  in  13'6  parts  of  cold,  and  1*5 
parts  of  boiling  alcohol  of  80  p.  c.  (Schwabe).  Soluble  in  33'3  parts 
of  chloroform  at  17'5°  (Schlimpert^  N.  Br,  Arch,  100,  152).  Insoluble 
in  ether. 

Hesse. 

Air-dried.  Banp.  Begnault.  Schwabe.  LcmifUB.  CryHalt. 

C«EraP*0>    ....  808  ....    8214  ....  ....  82-20 

S0»   ....    40  ....    10-66  ....  10-91 10-67  ....  10-81  ..,  10-86 

HO    ....      9  ....     2-40 
2  aq.    ....    18  ....      4-80  ....    4-67  ....  4.08  ....     4*66  ....    4-78  ....    4*64 

875  ....  100-00 

The  dry  salt  contains  11*52  p.  o.  of  sulphmic  acid  (calc.  11'20  p.  c.)  (Pelletier  & 
Cayenton),  66-20 p.  c.  C,  and  783  H.  (Begnanlt)  (calc.  67*22  p. c.  C,  7*00 H.) 

B.  Bi-acid.  —  The  salt  A  is  evaporated  with  dilute  sulphuric  acid 
till  a  pellicle  forms  on  the  surface,  and  the  product  is  purified  by  re- 
crystallisation.  Transparent  rhombic  octahedrons,  frequently  truncated 
at  the  summits,  very  easily  cleavable  parallel  to  the  principal  axis 
(Baup).  Diclinic  f  Eectangular,  four-sided  prisms,  a,  b,  with  an  end- 
tace  c,  resting  obliquely  on  u.  Angle  a  :  c  =  83°  50' ;  6  :  c  =  95°  60' 
(Brooke,  Ann.  of  Phil,  22,  875).  —  Effloresces  only  slightly  in  warm  diy 
air,  but  more  rapidly  than  A  when  heated.  Dissolves  in  0*46  parts  of 
water  at  14°,  in  90  parts  of  alcohol  of  sp.  gr.  0-85,  and  in  100  parts  of 
absolute  alcohol.    Insoluble  in  ether  (Baup). 

Banp. 

(WPH«0»    .- 808    64*42 

2S0«    80    16  78    17-24 

2  HO    .^ 18    8*76 

8aq 72    1609    15-62 

0«N«H?<0»,2(H0,S0»)  +  8  aq 478    10000 
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lodateof  Cinchonine. — Iodic  acid  does  not  precipitate  hydrochlo- 
rate  of  clnchoniQe  (v.  Planta).  —  The  salt  is  obtained  from  aqueous 
iodic  acid  and  cinchonine.  Very  delicate  white  needles,  which  explode 
violently  at  120°  (Serullas,  Ann.  Chinu  Phys.  45,  274,  Regnault).  Dis- 
Bolves  very  easily  in  water,  but  not  in  alcohol  TPelletier).  From  a 
moderately  strong  solution  (silso  from  the  chlorate)  aqueous  iodic  add 
precipitates  an  acid  salt  (Serullas). 

at  105*.  Begnault. 

40  0  240    49-68    48*69 

2N  ^ 28    6-78 

26  H  25    6'16 620 

8  0  64    13-24 

I    127    26-24 

C«N«BW)»,HO,IO* ....    484    100-00 

Contains  66*80  p.  o.  of  (dnchonine  and  86*07  of  iodio  acid  (Serullas). 

Periodate  of  Cinchonine.  —  Cinchonine  neutralises  aqueous  periodic 
acid  only  partially ;  on  evaporation  in  a  vacuum,  the  solution  deposits 
a  resin,  in  which  crystals  are  afterwards  formed.  The  crystals  soon 
decompose,  with  formation  of  iodic  acid. -^  On  adding  an  alcoholic 
solution  of  periodic  acid  to  alcoholic  cinchonine,  and  carefully 
evaporating  the  neutral  liquid,  short  prisms  are  obtained,  which  turn 
yellow  in  the  air  and  then  contain  iodic  acid,  and  at  last  hydriodic  acid 
(Langlois,  N.  Ann.  Chim,  Phys.  34,  257  ;  Ann.  Pharm.  83,  153). 

Hydriodate  of  Cinchonine.  —  Iodide  of  potassium  throws  down  from 
hydrochlorate  of  cinchonine,  a  white  powder  which  becomes  crystalline 
on  standing  (v.  Planta).  The  salt  is  deposited  from  the  slightly 
warmed  solution,  on  cooling,  partly  in  the  form  of  a  pale-yellow  oil 
which  quickly  solidifies  in  a  crystalline  mass,  and  partly  in  delicate 
white  crystals  containing  the  same  proportion  of  water  (Hesse). 
Long,  thick,  colourless  prisms  (Herapath).  Its  taste  is  at  first  slight, 
but  afterwards  bitter  and  metallic.  Dissolves  less  freely  than  the 
hydrochlorate  (Regnault)  in  cold  water,  and  crystallises  from  hot  water 
in  needles  having  a  pearly  lustre  (Pelletier).  —  Gives  off  4'34  p.  c 
of  water  at  140^,  and  then  contains  30*68  p.  c.  of  iodine  (calc 
29*13  p.  c.  I)  (Regnault).  Schwabe  obtained  from  sulphate  of  betacin- 
chonine  and  iodide  of  barium,  oblique  prisms  containing  only  1  at.  of 

water,  easily  soluble  in  water  and  alcohol. 

Hesse. 

C«N«H«0«    808 67*87 

HI    128    2819    28*48 

2aq 18    3*94    406 

C«N>H«03,HI  +  2  aq 464 10000 

Chlorate  of  Cinchonine.  —  Very  white,  loose  scales  and  prisms,  less 
fusible  than  the  quinine- salt,  and  easilj'  decomposible  (Serullas,  Ann. 
Chim.  Phys.  45,  278). 

Serullaa. 

C«1PH«*0« 808       76*71    7600 

CIO*..:. 76*6    18*80    18*40 

2  HO 18       4*49 

C«>N«H**0«,H0,C10»  +  aq. ....    401*6 100*00 
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Perchlorate  of  Cinchcnine.  —  Obtained  by  precipitating  perchlorate 
of  baryta  with  sulphate  of  cinchonine  and  evaporating  the  filtrate.  ■— 
Large,  highly  lustrous  prisms,  permanent  in  the  air  (Bodeker).  — 
Rhombic  prisms  with  perpendicular  truncation  of  the  oblique  lateral 
edges  6,  and  an  oblitjue  end-face  c,  resting  on  the  obtuse  prismatic 
edge,  and  unequally  mclined  to  the  two  prismatic  faces.  The  face 
parallel  to  this  is  wanting  at  the  opposite  end,  and  instead  of  it  there 
occurs  a  face  standing  to  it  in  the  relation  of  right  to  left.  — 
p\p'=  126^  46'  and  54^  14' ;  jp  :  6  =  117°  7' ;  »  :  c  —  123°  46' ; 
p'  :c=  122°  37' ;  5  :  c  =  91°  6'.  Cleavable  parallel  to  b  (Dauber, 
Ann,  Fhann.  71,  66).  Exhibits  fine  dichroism  of  blue  and  yellow,  even 
in  very  dilute  add  solutions.  —  Melts  at  160°,  losing  water  of  crystal- 
lisation, amounting  to  3*57  p.  c.  of  the  salt  dried  at  30°  ;  and  explodes 
with  flame  when  more  strongly  heated.  —  Dissolves  easily  in  water 
and  alcohol  (Bodeker,  Ann.  Fkarm.  71,  59). 

OryHaU,  Bodeker. 

C«N«H?*0«,2H0 826    61-86    60-61 

2Cl(y  183    84*72    8541 

2  HO  18    8-42    8-67 

C«N«H»K)«,2ClH(y  +  2  aq.  ....    627    10000    99*49 

Hydrochlorate  of  Ctnchomne. — A.  Mono-acid.  —  Formed  with  hydro- 
chloric acid  and  excess  of  cinchonine.  Needles,  fusible  below  100° 
(Pelletier  &  Caventou).  Right  prismatic ;  t  and  m  (Jig.  78),  form  a 
quadratic  prism,  bevelled  alK>ve  and  below  by  /.  Angle  /  :  /  above 
=  126°  ;  i  :  «  =  116*76°  (Lbsche).  The  same  form  was  observed  also 
by  Hesse.  —  Retains  its  lustre  in  the  air,  but  effloresces  easily  in  the 
desiccator;  loses  its  water  of  crystallisation  at  100°,  and  melts  above 
130°.  Sp.  gr.  =  1*2342  (Hesse).  Exerts  a  right-handed  action  on 
polarised  light;  [a]  r  =  139'6°  (Bouchardat^. — The  salt,  with  4  at. 
water  dissolves  in  24  parts  of  water  at  10  (Hesse) ;  in  24  parts  ac 
18*75°  (Abl);  in  22  parts  of  cold,  and  in  3-2  parts  of  hot  water 
(Schwabe).  It  dissolves  in  1*3  parts  of  alcohol  of  sp.  gr.  0*85  at  16° 
(Hesse) ;  in  1  part  of  cold,  and  i  part  of  boiling  alcohol  (Schwabe). 
Soluble  in  550  parts  of  ether  (Schwabe) ;  in  273  parts  of  ether  of 
sp.  gr.  0*7305  at  15°  (Hesse). 


C«N*H«0»    

HCl    

4  aq 

CrygtaU. 
.    808-0    .. 
86-6     .. 
860    .. 

80-96 

9-69    

9-46    

Sohwabe. 

..    9-88    

..    9-49    

Hesse. 

.    9-67 
.    9-47 

^     mMK^t             W**...4^tf  ..'.44<«<>l 

C*WH«0»,H01  -1-  4  aq 

C«1PBPK)«  

HCl  

880*6     .. 

Dried. 

....     8080 
86-6 

100-00 

M.        cRr40      ••« 

•  •«.  ...          X\J  v4       ••< 

Hesse. 

89-4 

10*6 

C«N»H»«0»  HCl 

...     844-6 

100-00    .. 

1000 

B.  Bi-acid.  100  parts  of  cinchonine  take  up  22*7  parts  of  hydro- 
chloric acid  (Liebig) ;  when  exposed  to  a  stream  of  hydrochloric  acid 
gas,  and  afterwards  to  dry  air  of  165°,  they  retain  22*6  parts  of  hydro- 
chloric acid  (2  at.  =  23*6  p.  c).  The  solution  of  the  salt  in  water 
yields  a  strongly  acid  gum  (Regnault).     On  evaporating  cinchonine 
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with  excess  of  hydrochloric  add,  dissolving  the  residue  in  weak 
alcohol,  and  allowing  the  solution  to  evaporate  spontaneously,  fine 
tables  are  obtained,  which  have  an  acid  reaction,  and  are  easily  soluble 
in  water,  but  less  freely  in  alcohol.  Right  prismatic.  Right  rhombic 
prisms,  u,  Uj  with  the  base  p ;  the  acute  lateral  edges  replaced  by 
» (fig.  80);  tabular  from  pr^ominance  of  p.  Angle  uiu  =s  101**  ; 
p  :  i  =z  137  to  138°  (Laurent).  To  this  belong  also  the  crystals 
obtained  by  Hahn;  rhombic  prisms  y  (fig.  53)  having  the  obtuse 
lateral  edge  perpendicularly  truncated  by  p,  which  is  perpendicular  to 
the  base  L  Angle  y  :  y  =  30°,  y  :  p  =  165**  (Hahn).  Also  Laurent's 
salt  with  the  macrodiagonal  three  times  as  long  (Guthe). 

CrystaU,  Laurent.       CN^Mmann. 

40 C  240  62-99    6200 

2N  28  7-84 

26  H  26  6-82    6*66 

2  0  16  4-20 

2  CI  71  18-65    19-35 19*8 

0»N8H«0»,2HC1  ....    881    10000 

Hydrofiuate  of  Cinchomne.  —  By  evaporating  cinchonine  with  ex- 
cess of  hydrofluoric  or  hydrofluosiucic  acid,  a  strongly  acid  varnish  is 
obtained  (Serullas,  Ann.  Chim,  Fhys,  45,  282).  Cinchonine  dissolves 
freely  in  dilute  hydrofluoric  acid ;  on  concentrating  the  solution  by 
evaporation,  colourless  right  rhombic  prisms  with  four-sided  pyramids 
are  obtained.  A  solution  in  weak  alcohol  yields  very  fine  crystals; 
the  solution  in  stronger  alcohol,  when  almost  completely  evaporated, 
yields  only  needles  and  a  viscid  syrup.  —  The  crystals  lose  2*81  p.  c.  of 
water  at  100°  (1  at.  =  2*52  p.  c.  HO),  becoming  milk-white,  and  on 
further  heating,  purple-red,  after  which  they  give  off  a  red  sublimate 
and  hydrofluoric  acid,  and  carbonise  (Elderhorst,  Ann.  JBharm.  74,  80). 

at  100°.  Elderhont 

C^WEP*©' 808    88-51     8752 

2HF 40    11-49 

C«N«BPH>»,  2HF ....    848    10000 

Nitrate  of  Cinchonine.  —  A  solution  of  the  salt,  obtained  by  double 
decomposition,  or  by  saturating  very  dilute  nitric  acid  with  cinchonine, 
deposits,  on  evaporation,  oily  drops,  which  cool  to  a  waxy  solid,  and 
become  converted  into  crystals  when  kept  under  water.  —  Large  mono- 
clinic  twin-crystals,  often  an  inch  long  (Hesse).  According  to  Pelletier 
&  Gaventou,  oblique  rectangular  prisms,  easily  cleavable  parallel  to 
two  side-faces,  and  having  on  these  faces  a  pearly  lustre.  According  to 
Loschc,  flat  oblique-prismatic  crystals,  bevelled  at  the  ends  by  two  faces 
forming  a  very  obtuse  angle. — Exerts  a  right-handed  action  on 
polarised  light;  [a^r  =  172*^  48'  (Bouchardat).  —  Permanent  in  the 
air  (Schwabe).  Loses  at  100°,  on  an  average,  2*57  p.  c.  of  water 
(1  at.  =  2'37  p.  c.  HO).  The  hydrated  salt  dissolves  in  26*4  parts  of 
water  at  12°,  and  freely  in  water  at  40° ;  the  solution  heated  to  boiling 
deposits  the  salt  in  the  form  of  an  oil  on  cooUng  (Hesse). 

Cinchonine  is  not  precipitated  by  excess  of  fluosilicic  alcohol 
(xv,  437)  (Knop) ;  phosphomolybdic  acid  (ociii,  1 64)  precipitates  it 
whitish-yellow  (Sonnenschein), 
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Phosphantimontc  acid  (xiv,  227)  throws  down  bluish-white  flocks 
from  a  solution  containing  y^^th  of  dnchonine  (Schulze). 

Chromate  of  Cinckonine.  —  By  double  decomposition  in  neutral  or 
acid  solutions  a  bi-acid  salt  is  obtained  (Andr^).  Warm  aqueous 
hydrochlorate  of  cinchonine  becomes  turbid  on  dropping  into  it  a  solu- 
tion of  bichromate  of  potash,  and  afterwards  deposits  small  ochre- 
yellow  prisms  (Hesse),  orange-yellow  needles  (Andre),  or  at  too  high 
a  temperature,  or  on  too  hasty  addition  of  the  bichromate,  a  resin, 
which  does  not  crystallise  (Hesse).  A  similar  observation  was  made 
by  Elderhorst  {Ann.  Fharm.  74,  80).  The  precipitate,  amorphous  at 
first,  becomes  crystalline  on  standing  (Seligsohn).  Decomposed  by 
exposure  to  hght  in  the  moist  state,  but  not  after  drying  (Hesse). 
Decomposes  at  60""  (Andre),  and  carbonises  at  IOC,  glowing  on  ex- 
posure to  the  air  (Hesse).    Dissolves  in  80  parts  of  boiling  water. 

Dried  over  oU  of  ffUrioL  Heesa. 

C«]!raP«0»    308 78-86    74-00 

2CrO«    ^    100    23-98    2406 

HO     9    216 

C«ira[«0*,HO^C?rO»....    417    10000 

Arseniate  of  Cinchonine.  —  Bibasic.  —  Formed  from  hydrochlorate  of 
cinchonine  and  arseniate  of  potash.  Long  white  prisms,  very  easily 
soluble  in  water.    Loses  its  water  of  crystallisation  at  100*  (Hiesse). 


2C«N»H«0« 616    „      68-24 

AbO«,3HO 142    14-59 

24  aq 216    2217    2171 

2C«N'H«0*,8H0^80»  +  24 aq 974    10000 

Chlorocadmiate  of  Cinchonine.  —  C*®N«H*H>,HCl,CdCl  +  aq.  By  mix- 
ing hydrochlorate  of  cinchonine  and  chloride  of  cadmium,  a  stiff  mass 
is  obtained,  which  becomes  transformed  into  large  crystals  (Galletly, 
Fharm.  Centr.  1856,  697 ;  N.  Edin.  Phil.  J.  4,  94). 

Chloroatannite  of  Cinchonine.  —  Hydrochlorate  of  cinchonine  throws 
down  from  a  solution  of  protochloride  of  tin  containing  hydrochloric  acid, 
a  pale-yellow  oil,  which  afterwards  solidifies.  The  supernatant  liquid 
deposits  heavy,  pale-yellow  prisms,  melting  at  100°  to  a  yellowish 
oil,  which  solidifies  to  a  brittle  mass.  Contains,  after  drying  at 
100°,  27*65  p.  c.  CI,  rather  more  than  is  required  by  the  formula 
C**N»H«*0«,2HC1,  2SnCl  (calc.  24-93  CI),  the  excess  being  derived  from 
adhering  hydrochloric  acid.     Cannot  be  recrystallised  (Hesse). 

Mixed  solutions  of  ferric  sulphate  and  sulphate  of  cinchonine  do  not 
yield  a  double  salt  (Will,  Ann.  Pharm.  42,  111). 

lodomercurate  of  Cinchonine. —  lodomercurate  of  potassium  throws 
down  from  hydriodate  (or  from  acetate  or  hydrochlorate)  of  cinchonine 
a  white  precipitate,  which  cakes  together  in  hydrochloric  acid,  without 
dissolving  (v.  Flanta ;  Delffs).  The  precipitate  turns  sulphur-yellow 
on  drying :  it  is  amorphous,  has  a  faint  taste,  and  when  heated  melts, 
gives  off  iodine,  and  decomposes.  It  is  nearly  insoluble  in  water  and 
in  alcohol  (Caillot,  Ann.  Chim.  Phya.  42,  265). 

p  2 
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C«N»H>*Os 

2  HI 

2HgI 


Cailloi. 

808    

...      80-26 

JbOO      »•••. 

...      2516 

454    

...      44*69    .... 

....    42-67 

C«-N«H>«0*,2HI  +  2HgI ....     1018    .„ 10000 

Cinchonine  [hydrochlorate  ?  (Kr.)],  chloride  of  mercury,  and  iodide 
or  bromide  of  potassium  yield  double  salts  corresponding  to  those  of 
morphine  (xvi,  433),  nearly  insoluble  in  cold  and  in  boiling  water,  but 
soluble  in  almost  all  proportions  in  boiling  alcohol  (Groves). 

Hydriodate  of  Cinchonine  with  Chloride  of  Mercury  t  —  On  adding  a 
solution  of  mercuric  chloride  to  hydriodate  of  cinchonine,  a  white 
uncrystallisable  precipitate,  tasting  of  corrosive  sublimate  and  cin- 
chonine, is  produced.  The  precipitate  is  decomposed  by  acetic  acid, 
with  formation  of  red  iodide  of  mercury.  It  contains  an  amount  of 
mercury  corresponding  to  34-91  p.  c.  HgCl  (Caillot,  Ann.  Chim.  Fhys, 
42,  268).  Probably  either  the  iodine-compound  or  a  mixture  of  the 
iodine  and  chlorine  compounds  (Gmelin). 

Chloromercurate  of  Cinchonine,  —  PreTiously  obtained  by  Caillot,  Ann. 
Chim.  PhyM.  42,263.  Chloride  of  mercury  throws  down  from  hydro- 
chlorate  of  cinchonine  a  white  powder,  easily  soluble  in  hydrochloric 
add,  and  soluble  with  difficulty  in  sal-ammoniac  (v.  Planta).  When  a 
solution  of  hydrochlorate  of  cinchonine  in  strong  alcohol  acidulated 
with  hydrochloric  acid,  is  mixed  with  an  equal  quantity  of  alcoholic 
chloride  of  mercury,  the  mixture  quickly  solidifies  to  a  mass  of  crystals. 
Purification  is  effected  by  washing  with  water,  alcohol,  and  ether- 
alcohol  in  succession.  Stable  at  100^.  — Dissolves  in  water  or  weak 
alcohol  on  heating  only.  Freely  soluble  in  strong  hydrochloric  acid 
(Hinterberger,  Ann.  Fharm.,77f  202).  Schwabe  obtained  the  salt  in 
the  form  of  a  white,  resinous  mass. 
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Hinterberger. 

240    

86  62 
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28     
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26    
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16 
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200    

80-67 

......     81-48 

142     

21-78 

21-67 

652    

100-00 

Contains  29*31  p.o.  Hg  (Caillot).—Aooording  to  Hinterberger  0"[N^H^*0*,2HC1 + 
2HgCl.  Hinterberger  afterwards  regarded  the  salt  as  impure,  containing  Hlasiwetz's 
cinchotine.  He  states  also  that  onlj  commercial  cinchonine,  when  in  alcoholic  solu- 
tion, solidifies  to  a  crystalline  mass  with  chloride  of  mercury ;  and  that  on  recrystal- 
Using  the  cioehonine,  the  first  crop  of  crystab  obtained  yields  no  double  salt,  even 
after  standing  for  24  hours ;  but  on  addition  of  water,  the  salt  is  thrown  down  as  a 
white  precipitate,  becoming  crystalline  in  the  cold  (Hinterberger,  Wien.  Axsad.  JBer, 
7,  432  ;  Ann.  Pharm.  82,  318). 

Chloroplatinate  of  Cinchonine.  —  Bichloride  of  platinum  throws  down 
from  alcoholic  hydrochlorate  of  cinchonine,  a  crystalline  precipitate, 
which  is  at  first  almost  white  or  light-yellow.  On  dissolving  it  by 
long  boiling  with  water,  it  is  deposited,  first  as  a  whitish  powder,  and 
afterwards  in  fine  dark  orange-yellow  crystals  (Hlasiwetz).  Pale 
lemon-yellow  precipitate,  crystallising  from  excess  of  chloride  of  pla- 
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tinum  m  perfect  yellow  needles  (Erdmann).  Right  prismatic.  The 
faces y,p,  t  of  fig.  53;  the  microscopic  crystals  are  prismatic;  y:y 
(over  to)  =  119®  (Losche).  y  erndp  (fig.  53),  with  the  octohedron  a. 
y:y  =  5^  ;  p:!f  =  120**  (I);  the  edge  a  a:  a  d  (fig.  43)  =  123° 
(Hahn).  —  Loses  2-8  p,  c.  of  water  at  180 — 200°  (Laurent).  Dissolves 
in  500  parts  of  hot  water,  one-half  crystallising  on  cooling  (Duflos). 
Insoluble  in  alcohol  and  ether. 


C«W*H>«0» 

2  H  « 

2        

..     213       

..     197-4    

42-75    .... 
0-28 

29-57    .... 
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Duflos. 
....    43-43 

6  a 
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....    29-20 
....     26'80 
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...     218       
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HUkriwetc. 
•.•«••    33-1 

26H 

8-6 

2  0 

6  CI 

2  Pt    

....     27-86 

C«'N»H>*0«2HCL2Pta«    ....    7204    

ContainB,  at  100%  27*25  p.o.  (Laurent),  27*8  p.o.  (Gossman),  27*6  p.c  of 
platinuin  (Schwabe). 

Chloride  of  iridium  and  sodium  throws  down  from  hydrochlorate  of 
Oinchonine,  a  pale-yellow  precipitate  soluble  in  hydrochloric  acid  (v. 
Planta). 

Terchloride  of  gold  throws '  down  from  solution  of  cinchonine  a 
sulphur-yellow  precipitate,  soluble  in  alc(^ol,  and  slightly  also  in 
water  [and  hydrochloric  acid  (v.  Planta)],  but  insoluble  in  ether 
(Larocque  &  Thibierge,  J.  Chim,  mid.  18,  696). 

Hydrocyanate  of  Cinchonine,  —  The  precipitate  obtained  by  the 
double  decomposition  of  hydrochlorate  of  cinchonine  and  cyanide  of 
potassium,  consists  of  cinchonine  free  from  hydrocyanic  acid  (Hesse). 
Contarary  to  Schwabe,  who  regarded  the  precipitato  as  hydrocyanate  of  cin- 
chonine. 

HydroferrocyanaU  of  Cinchonine,  —  Obtained  by  precipitating  alco- 
holic cinchonine  with  alcoholic  hydroferrocyanic  add.  Yellow  crystal- 
line precipitate,  difficultly  soluble  in  alcohol.  —  Evolves  a  large  quantity 
of  hydrocyanic  acid  when  heated,  the  aqueous  solution  depositing  at 
the  same  time  a  white  precipitate,  which  quickly  turns  blue  (Dollfus, 
Ann.  Pharm.  65,  212). 
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0«WH«0*,2Py»FeH«  +  4  aq 660    10000 

The  yellowish- white  precipitate  produced  by  ferrocyanide  of  potas- 
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sinm  in  solutions  of  cinchonine  free  from  excess  of  acid,  contains, 
according  to  Seligsohn,  hydroferrocyanic  acid  and  cinchonine  in  the 
same  proportions. — The  precipitate  disappears  on  slowly  warming' 
the  liquid,  and  is  deposited  again  on  cooling  in  golden-yellow,  wedge- 
shaped  prisms.  It  dissolves  in  mineral  acids,  but  is  insoluble  in  excess 
of  ferrocyanide  of  potassium  (J.  W.  Bills,  Sill.  Artier.  J,  {Ti  26,  108 ; 
N.  J,  Pharm,  35,  36 ;  J,  pr,  Chem.  76,  484 ;  further :  Schmidt's  medic. 
Jahrb.  107,  No.  7 ;  Chem.  Centr,  1861,  231).  This  precipitate  is  not 
formed  in  perfectly  neutral  solutions  of  dnchonine:  ferrocyanide  of 
potassium  produces  therein  only  a  resinous  precipitate,  or  in  dilute 
solutions  a  milky  turbidity ;  on  the  subsequent  addition  of  hydrochloric 
acid,  however,  long  prisms  and  rhombic  tables  are  formed  in  the  liquid. 
The  same  compound  is  obtained  in  scales  or  needles  on  dropping  ferro- 
cyanide of  potassium  into  a  boiling  slightly  acid  solution  of  a  salt  of 
cinchonine,  and  cooling.  The  flocculent  precipitate  thereby  produced 
is  also  converted  into  crystals  on  standing,  though  only  when  pure 
cinchoniue-salts  are  employed,  and  not  with  the  commercial  Isavo- 
rotatory  salts.  —  The  crystals  are  neutral,  intensely  bitter,  insoluble  in 
alcohol  and  cold  water,  and  difficultly  soluble  in  warm  water.  The 
more  easily  formed  solution  in  water  acidulated  with  hydrochloric  acid 
contains  hydrofenicyanic  acid  (Seligsohn,  Medicin.  Centralzeit.  30, 129 ; 
Chem.  Centr.  1861,  231). 

Hydroferricyanate  of  Cinchonine.  —  Perricyanide  of  potassium,  in  not 
too  dilute  solution,  tlut)ws  down  a  yellow  precipitate  from  aqueous 
hydrochlorate  of  cinchonine.  —  Lemon-yellow,  hard,  pointed  crystals, 
stable  at  100^  when  perfectly  dry.  The  aqueous  solution  assumes  a 
blue  colour  on  spontaneous  evaporation  (Dollfus). 
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Cyanide  of  mercury  throws  down  from  hydriodate  of  cinchonine  a 
white,  curdy  precipitate,  insoluble  in  water  and  alcohol,  from  which 
acids  separate  red  iodide  of  mercury,  evolving  hydrocyanic  acid  at  the 
same  time.  The  precipitate  contains  an  amount  of  mercury  corre- 
sponding to  33-94  p.  c.  HgCy  (Caillot,  Ann.  Chim.  Phys.  42,  269). 
(C*^'N»H**0»,2HI  +  2HgCy  requires  30-8  p.  c.  HgCy).  —  The  precipi- 
tate produced  by  mono-acid  hydrochlorate  of  cinchonine  in  a  mixture 
of  cyanide  of  mercury  and  bromide  of  potassium  is,  according  to  Caillot, 
a  compound  of  cyanide  of  mercury  with  hydrobromate  of  cinchonine  (J. 
Pharm.  17,  356). 

CyanopkUinate  of  Cinchonine.  —  By  the  double  decomposition  of 
cyanoplatinate  of  barium  and  sulphate  of  cinchonine,  sulphate  of 
baryta  and  bulky  colourless  needles  are  obtained.  When  heated  the 
needles  melt  to  a  red-brown  mass,  and  afterwards  carbonise,  leaving 
a  residue  of  platinum.  Anhydrous.  Difficultly  soluble  in  water ;  more 
easily  soluble  in  alcohol  (C.  A.  Martins,  Ann.  Pharm.  117,  376). — 
Cyanoplatinate  of  potassium  precipitates  from  solutions  of  cinchonine 
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the  compound  C^N«H»K)*,HCy,PtOy  +  8  aq.,  which  melts  to  a  violet 
liquid,  and  dissolves  in  hot  water  (Delffs,  N»  Jahrb.  Pharm,  21,  81 ;  N, 
Bepert.  18,  86). 

Martiiui. 

0«WH»0«,2^ 868       7862 

Pt 98-7    21-88    21-88 

C«N«H»*0«,HC7,Pt07 ....    4617    10000 

MartiuB's  fcnnnula  contains  1  at.  H.  less  than  tha  above. 

Hydroaulphjocyanate  of  Cinchonme.  —  Sulphocyanide  of  potassium 
throws  down  from  acetate  (0.  Henry,  J.  Pkarm.  24,  194)  or  hydro- 
chlorate  of  cinchouine  (v.  Planta)  a  white  curdy  precipitate,  which 
rapidly  disappears  when  heated,  and  is  transformed  into  shining  laminso 
on  standing.  The  precipitate  is  insoluble  in  liquids  containing  sulpho- 
cyanide  of  potassium,  but  dissolves  in  water  and  easily  in  alcohol 
(Lessage,  J.  Pkarm.  26,  140). 

Hot  solutions  deposit  the  salt,  on  cooling,  in  very  long,  thin  needles, 
which  effloresce  readily  in  dry  air  (Schwabe).  Microscopic  six-sided 
prisms,  mingled  with  irregular,  flattened  rectangular  prisms  (Anderson). 
—  An  alcoholic  solution  of  cinchonine  is  neutrsdised  with  not  too  dilute 
hydrosulphocyanic  acid.  Transparent,  shining,  anhydrous  needles, 
containing  16*97  p.  c.  of  hydrosulphocyanic  add  (oedc.  16'07  p.  c 
CyHS»)  (Dollfus). 

at  100*.  Dollfus. 

42  0  262  68-67 67*86 

8  K 42  11-44 

26  H  26  6*79    6-68 

2  0  .,  16  436 

2B    82  8-74 

C«N'H»*0»,CyHSP    ....    867    10000 

Formate  of  Cinchonine,  —  Crystallises  with  difficulty.  The  solution, 
evaporated  to  a  syrup,  solidifies  to  a  mass  of  needles  (Bonaparte,  J. 
Chim.  tn^d.  18,  685). 

Acetate  of  Cinchonine.  —  A  neutral  solution  of  cinchonine  in  acetic 
acid  deposits  crystals  of  cinchonine  and  becomes  acid  when  heated  to 
30**  or  40°  (Hesse).  The  acid  solution  yields  on  evaporation  crystalline 
granules  and  pellicles,  which  are  no  longer  acid,  and  are  but  slightly 
soluble  in  water  [cinchonine  ?  (Kr.)],  but  ultimately  there  remams  a 
gummy  mass,  from  which  water  takes  up  an  acid  salt,  leaving  a  neutral 
salt  behind  (Pelletier  &  Caventou).  By  spontaneous  evaporation 
Schwabe  obtained  apparently  rectangular  prisms  (y:y=114;y:m 
=  123''),  resembling  the  sulphate,  permanent  in  the  air,  and  easily 
soluble  in  water  and  alcohol.  —  Mono-acetate  of  cinchonine  turns  litmus 
red  and  blue  at  the  same  time  (De  Vrij). 

Oxalate  of  Cinchonine.  —  A.  Btbasic,  —  Oxalate  of  ammonia  throws 
down  from  salts  of  cinchonine,  a  white  neutral  powder,  slightly  soluble 
in  cold,  but  more  freely  soluble  in  hot  water  and  hot  alcohol ;  soluble 
also  in  excess  of  aqueous  oxalic  acid  (Pelletier  and  Caventou).  It  is 
obtained  from  a  dilute  aqueous  solution  in  large  prisms,  which  dissolve 
in  104part8  of  water  at  10%  and  lose  their  water  of  crystallisation  at 
ISO''  (Hesse). 
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Air^dried,  ] 

2  0«N«H?*0«  616  83-08 

C*0« 72  9-70    9-96 

2  HO    18  2-42 

4aq 36  4-86    6-11 

20«N«H>*0«,C«HW  +  4  aq.....    742    100-00 

B.  Mono-acid.  —  Schwabe  obtained  oxalate  of  cincbonine  in  oily 
drops,  changing  to  tufts  of  efflorescent  crystals.  Probably  the  mono- 
acid  salt. 

Cyanurate  of  Cinchonxne,  —  On  boiling  freshly  precipitated  cinchonme 
with  a  boiling  saturated  aqueous  solution  of  cyanuric  acid  and  filtering, 
this  salt  is  deposited  in  flat  rhombic  prisms,  which  lose  17*79  p.  c.  of 
water  at  100°,  or  over  oil  of  vitriol,  and  nothing  more  at  200"* ;  when 
more  strongly  heated,  thev  evolve  vapour  smelling  of  bitter  almond  oiL 
—  The  salt  dissolves  with  difficulty  in  water,  but  is  insoluble  in  alcohol 
and  etiier  (Elderhorst,  Ann.  Pharm.  74,  84). 

Oxalurate  of  Cinchonine,  —  Parabanic  add  is  saturated,  at  the  boilin&f 
heat,  with  excess  of  cinchonine.  The  filtrate  dries  up  to  a  yellowish 
transparent  mass,  which  gradually  becomes  white  and  crystalline.  It 
is  decomposed  by  cold  hydrochloric  add,  with  separation  of  oxaluric 
add,  and  by  the  boiling  acid,  with  formation  of  oxalic  acid  (Elderhorst). 

Mellttate  of  Cinchonine.  —  Obtained  as  a  white  precipitate  on  adding 
alcoholic  cinchonine  to  an  alcoholic* solution  of  mellitic  acid  (Karmrodt, 
Ann.  Pharm.  81,  171). 

Kannrodt. 


0«N«H**0»    806    67-46 

2C«0«    192     86-82    8760 

4  HO 86    6-72 


0«»N'H»<0«,2OHK)"....    686    100*00 

Succinate  of  Cinchonine.  —  Obtained  from  dnchonine  and  excess  of 
succinic  acid.  Long  oblique  needles,  and  thick  large  crystals.  Has 
a  strongly  acid  reaction.  Dissolves  easily  in  cold,  and  more  especially 
in  boiling  water.    Melts  at  about  100^  to  a  dark«red  mass  (Hesse). 

NescOeg.  Hesse. 

0«N«H«O«    808    67-99    67-48 

2C"HH)8  118    26*06 

8  HO 27    ....  6-96    6-51 


C«N»H««0«,C»H«0«  +  8  aq. ...    468    100*00 

The  larger  ciystals  lose  4*24  p.  c.  —  2  at  of  water  at  lOO'  (Hesse). 

Aspartate  of  dnchonine  ciystaUises  easily  in  needles  (Plisson,  J. 
Pharm.  15,  274), 

Tartrate  of  Cinchonine.  —  Whilst  the  compounds  of  tartaric  acid  and 
antitartaric  acid  (dextrotartaric  and  levotartaric  acids,  x,  365)  with 
optically  inactive  substances  are  identical  in  every  respect,  save  in  the 
position  of  the  hemihedral  faces  of  their  crystals  and  in  their  opposite 
action  on  polarised  light,  the  compounds  of  the  two  adds  with  optically 


CINCH071INB.  217 

active  bodies  exhibit  differences  in  composition,  in  solubility,  in  their 
behaviour  on  heating,  &c.  An  optically  active  substance  may  form  with 
one  of  the  acids  a  compound  to  which  there  exists  no  corresponding 
compound  with  the  other  acid  (Pasteur). 

A.  DeoctrotartraU  of  Cinchonine.  —  a.  Neutral.  Precipitated  on 
mixing  solutions  of  cinchonine-salts  with  alkaline  tartrates  (Pelletier 
and  Caventou),  or  on  adding  neutral  tartrate  of  potash  to  hydro- 
chlorate  of  cinchonine  (Hesse\  A  solution  of  cinchonine  in 
neutral  tartrate  of  potash,  in  which  it  dissolves  abundantly,  deposits 
this  salt  in  crystalline  tufts  on  coohng  (Arppe).  —  Small  crystals,  per- 
manent in  the  air,  having  an  alkaline  reaction,  and  dissolving  in  33 
parts  of  water  at  16**  (Hesse).  Loses  4*65  p.  c.  of  water  at  110**,  and 
not  more  at  180®,  beyond  which  it  decomposes.  The  anhydrous  salt 
is  electric  (Arppe).  After  dehydration  the  salt  rapidly  takes  up  water 
again  in  moist  air.  Less  easily  fusible  than  the  mono-acid  salt 
(Hesse). 

Crytidli.  Arppe.  Hesse. 

2  0«NSH?«0*   616    77-78 

CH«Oi« 140    17-67 

4  aq   86    , 4-66 465    468 

2C«N^»«0«,a»H«00  +  4aq 792    10000 

b.  Add,  —  When  294  parts  of  cinchonine  are  dissolved,  together 
with  132  parts  of  dextrotartaric  add,  in  warm  water,  the  solution 
yields  on  cooling  star-shaped  groups  of  well-formed,  highly  lustrous 
crystals  :  the  same  salt  is  obtained  also,  though  less  abundantly,  with 
twice  the  quantity  of  dextrotartaric  acid ;  but  if  not  less  than  four 
times  the  (quantity  of  acid  is  employed,  a  bi-acid  salt  is  produced. 
Bhombic  pnsms  »,  with  beveUing  faces  n,  resting  on  the  acute  lateral 
edges,  and  a  right  rhombic  tetrahedron  a.  Angle  ti :  u  =  130**  20' 
about;  n:  «=  127**  40'  about;  a:  q—lbV  13'.  See  also  Hahn's 
measurements.  Exerts  a  dextro-rotatory  action  on  polarised  light. 
Neutral  in  alcoholic,  acid  in  aqueous  solution  (Pasteur). 

The  air-dried  salt  gives  off  18'8  p.  c.  of  water  in  a  vacuum,  and  13*75 
to  14  p.c.  at  100**  [13*6  p.  c.  at  110**  (Hesse)],  at  which  temperature 
it  assumes  a  faint  red  colour,  becoming  darker  at  120**,  without  further 
loss  of  weight  (Pasteur),  The  dried  salt  slowly  absorbs  water  in  moist 
air  (Hesse).  —  Dissolves  very  slightly  in  cold  [in  101  parts  at  16° 
^Hesse)],  freely  in  hot  water,  and  abimdantly  in  absolute  alcohol 
(Pasteur). 

OryttdU,  Pasteur.  Hesse. 

C«N«H»*0«   808    69-23 

C8H«0»        140    26-92 

Sag 72    1886    18'75    1860 

C*WBP*0»,0»HK)«  +  8ftq....    620    10000 

B.  Antitartrate  of  Cinchonine.  —  Obtained  from  anti-tartaric  add 
and  cinchonine  in  the  same  manner  as  the  con-esponding  dextrotartrate. 
When  a  large  excess  of  acid  is  employed,  very  delicate  pearly  needles 
of  a  bi-add  salt  are  obtained.  —  Neutral  in  alcoholic,  acid  in  aqueous 
solution.  Exerts  a  dextro-rotatory  action  on  polarised  light,  about  ^th 
less  powerful  than  the  salt  A,  b.  Loses  4*5  p.c.  in  weight  at  100**, 
and  not  more  at  120°  to  140^ :  at  the  latter  temperature  it  becomes 
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coloured  only  after  a  considerable  time  (CI«N«H»H)«,C*HW*  +  2aq. 
requires  3*78  p.  c.  HO).  —  Dissolves  very  slightly  in  water:  the 
hydrated  salt  dissolves  in  338  parts  of  absolute  alcohol  at  lO""  (Pasteur). 

CryttaU,  Pasteur. 

48  0  288 «      60*60    69-86 

2  N 28 6-88 

82  H  32  ^        6-72    666 

16  0  128  26-90 

0*inH?H)«,CWE[«0»«  +  2aq  ...    476    100-00 

When  dextrotartrate  or  antitartrate  of  dnchoiune  is  heated  at 
gradually  increasing  temperatures,  dextrotartrate  or  antitartrate  of 
dnchonicine  is  first  formed  and  is  afterwards  converted,  with  loss  of 
water,  into  a  coloured  quinoidine-salt.  If  the  temperature  at  this  point 
has  reached  170°,  and  is  then  maintained  constant  for  five  or  six  hours, 
a  part  of  the  dextrotartaric  or  antitartaric  acid  is  converted  into 
racemic  acid,  which  by  a  further  change  is  partially  converted  into 
inactive  tartaric  add,  not  resolvable  into  diextrotartaric  and  tevotartaric 
adds  (Pasteur). 

Tartrate  of  Cinchonine  and  Antimony.  —  The  solution  obtained  by 
decomposing  sulphate  of  cinchonine  with  bar3rto-antimonic  tartrate 
yields,  on  spontaneous  evaporation,  white  nodules  containing  24*77 
p.  c.  of  water  of  crystallisation  and  efflorescing  rapidly  in  the  air,  and 
afterwards  large  crystals,  which  resemble  nitrate  of  dnchonine,  and  lose 
9*95  p.c.  of  water  at  100®,  The  dried  salt  contains  26-4  p.c.  of 
antimony,  and  47*48  of  cinchonine  (Hesse).  When  treated  in  the 
same  way  as  quinidine  it  does  not  yield  a  double  salt  (Stenhouse). 

Croconate  and  Rhodiionate  of  cinchonine  are  deep-yellow  or  red 
amorphous  masses,  soluble  in  water  and  alcohol  (Heller). 

Urate  of  Cinchonine,  —  Uric  add  is  boiled  with  freshly  predpitated 
dnchonine  and  a  large  quantity  of  water  for  some  time,  and  the  solution 
is  filtered  hot.  Prisms,  amongst  which  are  many  twins,  resembling 
harmotome.  Over  oil  of  vitriol,  or  when  heated,  the  transparent 
crystals  become  opaque  and  break  up  into  a  white  powder,  which 
ultimately  assumes  a  sulphur-yeUow  colour.  They  lose  13*73  p.  c.  of 
water  at  100°,  and  no  more  at  higher  temperatures  (8  at.  =  1314  p.  c 
HO) ;  at  183°  they  begin  to  decompose  and  carbonise  (Elderhorst). 

o^lOO*. 

O^'^N'H^O* 808    64-69    64*89 

CiON4H*0« 168    85-81 

C«inH**0«,0»"N<H*0«....    476    100^ 

Citrate  of  Cinchonine.  —  A  solution  of  the  salt  prepared  in  the  cold 
is  decomposed  on  heating,  with  separation  of  cinchonine  (Hesse). 

A.  Terhasic.  —  Obtained  from  hydrochlorate  of  cinchonine  and 
citrate  of  potash.  By  dissolving  it  in  alcohol  and  leaving  the  solution 
to  evaporate  spontaneously,  it  is  obtained  as  a  colourless  oil,  which  ia 
converted,  after  some  time,  into  long,  concentrically  arranged  prisms. 
The  crystals  dissolve  in  48*1  parts  of  water  at  12°.  They  lose  their 
water  at  100°  (Hesse). 


8  c^m^*G^  

CINCHONINB. 

924    

77-77    .. 
1617 
606    .. 

2 

HeMe. 
......    77"76 

012H8O"   

8  HO   

94    

72    

6-21 

219 


80<'WBP*02,C»»H80'<  +  8aq....     1090    10000 

B.  Bihasic.  —  Prepared  from  dnchonine  and  excess  of  citric  acid. 
Small  prisms,  which  dissolve  in  55*8  parts  of  water  at  15^.  Does  not 
take  up  water  from  the  air  after  drying  (Hesse). 

Hesse. 

aO«W«H»0» 616    7000    70.81 

CWHSO" 94    21-82 

8  HO 72    818     8-45 

2C«J^H^02,Ci«H80"  +  8aq  ....    782    10000 

Picrate  of  Cinchonine,  —  Alcoholic  picric  acid  throws  down  from  an 
alcoholic  solution  of  cinchonine,  a  yellow  precipitate  insoluble  in  acids 
(Kemp,  ReperU  71,  164).  A  warm  aqueous  solution  of  hydrochlorate 
of  cindionine  yields  with  aqueous  picric  acid,  a  yellow  precipitate 
resembling  iodide  of  lead,  and  becoming  dense  and  crystalline  on 
standing.  Contains  46-75  p.  c.  of  cinchonine,  corresponding  to  the 
formula  2C^N«H«*0»,3C»X»H«0»  (calc.  47'2  p.  c.  cmchonine)  (Hesse). 
A  solution  in  water  deposits  on  boiling,  oily  drops  which  do  not  solidify 
on  standing  under  water  for  some  days  (Bonaparte,  J.  Chim,  med, 
18,  685). 

A  strong  aqueous  solution  of  ordn  throws  down  from  bisulphate  of 
cinchonine,  oily  drops  which  solidify  in  dry  air  and  contain  orcin  and 
cinchonine  (Du  Luynes,  Compt,  rend.  57,  162).  — Ficrotoxin  forms  with 
cinchonine,  a  compound  resembling  that  formed  with  brucine  (PeUetier 
and  Couerbe,  Ann.  Chim.  Phys.  54,  187). 

Bemoaie  of  Cinchonine. — Obtained  with  excess  of  cinchonine. 
Deposited  from  a  boiling  aqueous  solution  on  cooling,  in  small  star- 
shaped  prisms,  which  dissolve  in  163  parts  of  water  at  15^  (0.  Hesse). 


CHOifSH«0«......« 

Ci4H«0< 

Crystallised. 

808    ....... 

122     

71-62    .... 

28-88 

Heme. 
71-26 

C«N«H»*O»,0"HKH ....    430     100*00 

Hippurate  of  Cinchonine.  —  The  solution  obtained  by  boiling  excess 
of  cinchonine  with  a  hot  saturated  aqueous  solution  of  hippuric  acid 
and  filtering,  does  not  crystallise  on  cooling,  but  when  evaporated  to  a 
syrup,  sohdjfies  to  a  transparent,  amorphous  mass  (Elderhorst). 

Oallic  acid  does  not  precipitate  sulphate  of  cinchonine  (Pfaff; 
Bonnet). 

Tannate  of  Cinchonine.  Tincture  or  infusion  of  galls,  in  small  quan- 
tity, precipitates  from  dilute  solutions  of  hydrochlorate  of  cinchonine, 
yellowish- white  flocks,  which  disappear  on  the  addition  of  a  drop  of 
hydrochloric  acid,  but  re-appear  in  the  form  of  a  dense  precipitate,  on 
adding  more  hydrochloric  acid  (v.  Planta). 

Cinchonine*  behaves  towards  cinchona-red  (xv,  482)  in  the  same 
manner  as  quinine  (Henry  &  Plisson). 
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Kinat$  of  Cinchonme.  Ooenn  in  einchoDa-barks,  aooording  to  Henir  ft 
Flisson.  Freshly  precipitated  dnchonine  is  dissolved  in  aqueous  kmic 
add,  and  the  solution  is  concentrated  and  left  to  stand  in  the  air. 
More  distinctly  crystalline  than  the  quinine-salt:  easily  soluble  in 
water,  less  freely  in  alcohol  (Henry  &  Plisson,  Ann.  Chinu  Phys.  35, 
173).  The  crystals  contain  4  at.  water:  they  dissolve  in  \  part  of 
water  at  15^,  and  are  decomposed  by  alcohol.  A  hot  alcoholic  solu- 
tion, which  reddens  litmus,  deposits  short  flat  4-  and  6-sided  prisms, 
colourless  and  shining,  permanent  for  a  time  in  dry  air,  but  ultimately 
becoming  opaque ;  deliquescent  in  moist  air,  and  very  soluble  in  water, 
whereby  a  uttle  dnchonine  is  deposited,  and  an  alkaline  solution  pro- 
duced (Baup,  Pogg,  29,  70 ;  Ann.  Pharm,  6,  12). 

Boocellate  of  Cinchonine.  —  The  easily  formed  solution  of  2  at. 
dnchonine  ana  1  at.  roccellic  acid  (xvi,  476)  in  warm  alcohol  leaves 
on  evaporation  an  unctuous  mass,  insoluble  in  water  and  ether 
(Hesse). 

Cinchonine  behaves  in  the  same  manner  as  quinine  towards  oleic 
acid  and  olive  oil  (Attfield). 

Cinchonine  dissolves  in  140  parts  of  alcohol  of  sp.  gr.  0*852  at  10°, 
and  in  125*7  parts  at  20^  (Hesse).  Dissolves  in  6(K)  parts  of  cold 
alcohol  of  20""  B.  (Merck),  in  126*5  parts  of  absolute  alcohol,  and  in 
115}  parts  of  alcohol  of  90  p.  c.  at  15°  (Bussy  &  Guibourt) ;  in  400  parts 
of  80  p.  c.  alcohol  at  17%  and  in  110  parts  at  the  boiling  heat  (Erdmann) ; 
in  173  parts  of  cold,  and  in  43  parts  of  boiling  alcohol  (Schwabe). 
Water  throws  down  a  ciTst<illine  precipitate  from  the  alcoholic  solution 
(Schwabe).  A  boiling  alcoholic  solution  deposits  two-thirds  on  cooling 
(Duflos). 

Cinchonine  dissolves  in  371  parts  of  ether  of  sp.  gr.  0*7305  at  20" 
fHesse) ;  in  830  parts  of  ether  (Bussy  &  Guibourt) ;  in  378  parts  of  ether 
(Schwabe) ;  in  600  parts  of  ether  at  17%  and  in  470  parts  of  boiling  ether 
(Erdmann).  —  It  dissolves  in  cold  creosote  and  picamar  (Reichenbach) ; 
in  23'2  parts  of  chloroform  (M.  Pettenkofer) ;  in  40  parts  (beta-dn* 
chonine  in  268  parts)  of  chloroform  (Schwabe)^  Biegel  found  cinohoimie 
insoluble  in  chloroform.  Dissolves  to  a  very  small  amount  in  oil  of  turpentine 
and  fat  oils  (Pelletier  &  Caventou) ;  in  100  parts  of  oUve  oil  (Petten- 
kofer). According  to  Schwabe,  beta-cinchonine  dissolves  easOy  in  vola- 
tile and  fixed  oils,  but  not  in  rock  oU, 

Cinchonine  does  not  precipitate  gelatin. 


Cinclioiiidiiie. 

C«>N»H«0»  =  C«»N«H«0«,m 

P.  L.  WiNCKLEB.    EepeH.  85,  392;   98,  384;   99,  1;  abstr.  Kopp'e 

Jahresber,  1847  &  1848,  620. 
J.  A.  BucHNEB.     Repert,  98,  388. 
H.  G.  Lbebs.     Ann.  Pharm.  82,  147;   abstr.  J,  pr.  Cltem.  58,  21; 

Pharm.  Centr.  1853,   65;  N.  Ann.  Chim.  Phys.  36,  112;    jV.  /. 

Pharm.  22,  339 ;  Chem.  Oaz.  1853,  161 ;  Kopp's  Jahreeber.  1852, 

-    533. 
Stablschmidt.    Ann.  Pharm.  90,  218. 


CINCHOKIDINB.  221 

BussT  &  GuiBOTJKT.     K.  J.  Pharm.  22,  401 ;  Chem.  Centr.  1853,  205  ; 

J.  pr.  Chem.  59,  225  ;  Kopp's  Jahresber.  1852,  745. 
Pabteub.     N.  J.  Pharm.  23,  123;  Compt.  rend.  36,  26;  J.  pr.  Chem. 

58,  376 ;  Kopp*8  Jahresber.  1853,  472. 
Herapath.     Phil.  Mag.  [4]  14,  224 ;   J.  pr.  Chem.  72,  104 ;  Kopp'a 

Jahresber.  1857,  405. 
Kerner.     Anal.  Zeitschrift^  1,  153. 
C.  Mann.     Russ.  Pharm.  Zeitschr.  2,  No.  3  and  4 ;  Pharm.  Viertelj.  13, 

245. 
P.  Koch.     N.  Jahrb.  Pharm.  22,  240. 

The  Cinchonidine  of  Pasteur  ;  Chinidine  of  WinUar,  Leen,  Stahlschmidt,  and 
BuBsy  k  Guibourt.  Not  to  be  ooiifounded  with  the  einchoiUdine  of  Wittstein 
(xiii,  886andxTU,  228). 

Discovered  by  Winckler  in  1845,  but  not  obtained  free  from  quinine 
or  quinidine,  as  it  was  coloured  green  by  chlorine-water  and  ammonia. 
It  occurs  in  a  bark  resembling  China  Huamalies,  and  also  in  China 
Maracaibo  (Wiggers.  415)  (Winckler).  A  bark  described  as  China 
Bogota  contains  2*64  p.  c.  of  cinchona-bases,  principally  cinchonidiae 
with  a  little  quinine  (L^ers).  It  probably  occurs  in  the  bark  of  Cinchona 
ovata  micrarUha  and  cordtfolicL,  and  in  Bolivian  barks  (Qowai'd).  In 
many  other  cinchona-barks,  together  with  quinine  and  cinchonine. 

According  to  Kerner,  a  long-unrecognised  dnchona-base,  differing 
from  cinchonidine,  is  found  in  commerce  under  that  name.  It  forms 
shining  laminae  and  needles;  its  hydrochlorate  crystallises  in  hard, 
long,  rhombic  prisms :  the  sulphate  is  pulverulent,  and  soluble  in  108 
paitB  of  water  at  15°.  Leers  also  found  in  Zimmer's  cinchonidine,  an 
unknown  base  richer  in  carbon. 

P.  Koch  distinguishes  Winckler^s  quinidine  from  Pasteur's  cincho- 
nidine, but  does  not  adequately  chai-acterise  the  two  bases.  Winckler's 
quinidine  occurs  generally  in  Oarthag^na  bark,  together  with  cincho- 
nidine ;  less  frequently  in  Pitayo  barks,  and  never  in  Calisaya  bark. 
It  forms  small  granules,  which  do  not  turn  dull  in  the  air,  and  dissolve 
abundantly  in  sucohol  and  ether-alcohol,  but  are  nearly  insoluble  in  ether. 
The  sulphate  forms  long  transparent  needles,  harder  and  less  flexible 
than  those  of  sulphate  of  quinine,  and  having  a  vitreous  lustre.  The 
crystals  turn  brown  in  sunlight,  do  not  fluoresce  when  dissolved  in 
sulphuric  acid,  and  give  off  20  p.  c.  of  water  at  80 — 100®.  The  hydro- 
chlorate  forms  large  transparent  octahedrons.  ^  Pasteur's  cinchonidine 
occurs  to  the  extent  of  1  per  cent,  in  the  Carthagena  barks,  x^vhich  are 
scarcely  known  in  commerce  (seeabore).  It  forms  short,  six-sided 
prisms,  permanent  in  the  air,  and  difficultly  soluble  in  alcohol  and  ether. 
The  sulphate  resembles  the  sulphate  of  cinchonidine  described  below 
(Koch). 

Sulphate  of  cinchonidine  is  sometimes  obtained  in  the  preparation  of 
sulphate  of  quinine,  and  on  this  account  it  formerly  occurred  as  an 
admixture  in  the  quinine  and  quinine-  salts  of  commerce.  It  is  also 
sold  under  the  name  of  Chinidinum  sulphuricum. 

Purification.  1.  Commercial  cinchonidine  is  exhausted  with  ether, 
which  dissolves  out  a  large  quantity  of  quinine  and  resin.  The  undis- 
solved portion  is  treated  with  hot  alcohol  of  80  p.  c,  and  the  solution 
is  digested  with  animal  charcoal  and  allowed  to  evaporate  slowly, 
whereby  coloured  crystals  are  obtained.    The  crystals  are  converted, 
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Into  sulphate,  and  purified  in  the  same  manner  as  sulphate  of  quinina, 
and  the  sulphate  is  dissolved  in  hot  water  and  decomposed  by  carbonate 
of  soda ;  the  precipitate  is  washed,  dried,  and  dissolved  in  alcohol ; 
and  the  solution  is  treated  with  animal  charcoal,  filtered,  and  evapo- 
rated till  it  crystallises.  In  this  way  colouriess  crystals  are  obtained, 
amounting  to  ^th  of  the  crude  product  ( Winckler).  —  2.  Commercial 
cinchonidine  is  dissolved  in  alcohol  of  90  p.  c,  and  the  solution  is  left 
.to  evaporate  in  the  air,  whereupon  a  yellowish-green  resin  is  first  de- 
posited at  the  edges,  and  afterwards  crystals  make  their  appearance. 
The  crystals  are  picked  out  and  again  dissolved  in  alcohol  when  a 
second  portion  of  resin  is  deposited ;  and  this  treatment  is  repeated 
until  the  resin  is  completely  removed.  The  crystals  obtained  after 
five  or  six  recrystallisations  are  triturated  and  washed  with  ether 
until  chlorine-water  and  ammonia  no  longer  indicate  the  presence  of 
quinine  (Leers^. 

When  a  solution  of  1  part  of  sulphate  of  cinchonidine  containing 
quinine  in  10  parts  of  alcohol  of  90  p.  c.  is  supersaturated  vrith  am- 
monia, and  the  solution  is  filtered  from  sulphate  of  ammonia,  and 
warmed  with  its  own  weight  of  water,  shining  laminsB  of  cinchonidine 
are  obtained  on  cooling.  The  mother-Kauor,  mixed  with  more  warm 
water,  deposits  a  further  quantity  of  cinchonidine  on  cooling,  but  ac- 
companied by  oily  drops  of  quinine  (Bussy  and  Guibourt). 

Properties.  Colourless,  highly  lustrous,  hard  prisms,  y,  y  {fig.  53) 
of  86°  and  94°,  with  deeply  striated  faces,  including  the  face  p, 
parallel  to  which  the  crystals  are  cleavable.  Terminated  above  by 
two  shining  faces  «,  forming  an  angle  of  114°  80'  (Leers^.  Rec- 
tangular or  rhombiodal  prisms  (Bussy  &  Guibourt).  Bectangular  four- 
sided  prisms,  sometimes  perpendicularly  truncated,  sometimes  bevelled 
with  two  faces,  or  terminated  by  one  obUque  face.  When  rapidly 
crystallised,  it  forms  a  scaly  powder,  consisting  of  transparent,  micro- 
scopic rhombic  tables  (Winckler).  A  solution  in  chloroform  (or  acetic 
acid)  yields  on  evaporation  fine  crystalline  nodules,  which  exhibit  a 
black  cross  and  white  or  coloured  rings  in  polarised  light  (Herapath). 
Hard  and  easily  powdered.  According  to  Leers,  it  is  electric  when 
rubbed,  but  according  to  Winckler  it  is  not.  The  anhydrous  crystals 
retain  their  form  and  lustre  when  heated,  and  melt  at  175°,  without 
loss  of  weight,  to  a  wine-yellow  liquid,  which  solidifies  to  a  whitish- 
grey  crystalline  mass  on  cooling  (Leers ;  Winckler).  Less  bitter  than 
quinine  (Leers).  Tastes  at  first  slightly,  afterwards  intensely  bitter 
(Buchner).  Rotates  a  ray  of  polarised  light  to  the  left :  [aly  =  144'61° 
(Pasteur),  =  142'8°  (Bouchardat  &  Boudet);  stronger  in  hydrochloris 
or  sulphuric  acid  solution  (Bouchardat  &  Boudet,  N.  J.  Phamu  23, 
288). 


According  to  Pagteur, 
40  0    240    .... 

77-92 
909 
7-79 
5-20 

86  C... 

2N... 
22  H ... 

2  0  .. 

According  to  Leers. 

216    ....      7659 

28    ....         9-93 

mean  (6). 
....       76-66 

2  N   28    .... 

9-99 

24  H  24    .... 

22     ....        7-80 

7-74 

2  0   16    .... 

16    ....         5-68 

5-61 

C«N«H«0»...    808    ....     10000        0»N«H-0» ....    282    ....     10000    ....     10000 

Leers'  formula,  which  agrees  with  his  analyses  better  than  that  of  Pasteur,  is  not 
admissible,  if,  as  Pasteur  states,  cinchonidine  yields  cinchouicine  when  heated,  like 
<»nchonine.    For  this  reason  G^rhardt  (TraUS  4^   188)   gives  the  preference  to 
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Pattenr's  formiila,  whereas  Limpriclit  (Ifehrh.  1180)  re^^ards  Leen  and  Stahlschmidf  s 
base  as  different  firom  Pasteur's  cinchonidine,  and  considers  the  latter  body  identical 
-with  Schwabe's  betacincbonine  (p.  200).  But  inasmuch  as  Pasteur's  baae  exerts  a 
left-handed,  and  Schwabe's  a  right-handed  action  on  polarised  light,  Limpricht's 
yiew  is  obriouslj  erroneous.  Moreoyer  Stahlschmidt's  analysis  of  methyl-cinchoni- 
dine  (p.  233)  can  scarcely  be  accepted  as  eyidence  of  the  correctness  of  I^ers's 
formc^  and  his  analyses  of  the  dnchonine  deriTatiyea  also  gaye  too  little  carbon 
(Kr.). 

Decompositions,  —  1.  When  heated  (under  the  conditions  stated  under 
dnchonine)  the  salts  of  cinchonidine  are  converted  into  salts  of  cin- 
chonicine  (Pasteur).  —  2.  Fused  cinchonidine  takes  fire  when  more 
strongly  heated,  bums  with  a  red  smoky  flame,  evolvinff  an  odour  of 
chinoline  and  bitter  almonds,  and  leaves  a  little  easily  combustible 
charcoal  (Winckler ;  Leers).  A  slight  sublimate  is  sometimes  obtained 
in  a  glass  tube,  and  consists,  according  to  Winckler,  of  unchanged 
cinchonidine.  —  3.  Cinchonidine  dissolves  in  oil  of  vitriol  and  strong 
nitric  acid^  without  colour :  the  solutions  turn  brown  and  decompose 
when  heated  (Winckler).  On  addition  of  cliromate  of  potash,  the  solu- 
tion assumes  a  pale-yellow  colour,  as  with  cinchonine,  not  dark-yellow, 
as  is  the  case  with  quinine  (Buchner),  —  4.  Cinchonidine  forms,  with 
iodine  and  sulphuric  acid,  a  compound  closely  resembling  sulphate  of 
iodo-quinine  (Herapath).  See  below.  —  5.  A  solution  of  cinchonidine  in 
chlorine-water  is  not  altered  by  ammonia  (Leers):  according  to 
Wittstein,  ammonia  colours  the  solution  a  dirty-yellow,  and  at  the 
same  time  throws  down  grey- white  flocks,  which  dissolve  to  a  wine- 
yellow  liquid  in  a  larger  quantity  of  anmionia.  Cinchonidine  is  not  red- 
dened by  chlorine-water,  ferricyanide  of  potassium,  and  ammonia 
(Mann).  —  6.  Cinchonidine  combines  with  iodide  of  methyl,  forming 
hydriodate  of  methyl-cinchonidine  (Stahlschmidt).  —  7.  Yields  chinoline 
(xiii,  243)  when  heated  with  hydrate  of  potash, 

Cofnhinations,  Cinchonidine  dissolves  less  freely  than  quinine  in 
ii?a<er  (Winckler) ;  in  2580  parts  of  water  at  17°,  and  in  1858  parts 
boiling  (Leers). 

Cincnonidine  dissolves  somewhat  slowly  in  adds,  forming  neutral 
salts.  According  to  Winckler,  solutions  containing  excess  of  acid  are 
fluorescent,  but  according  to  Herapath,  very  feebly  so.  The  salts  are 
either  mono-  or  bi-acid,  and  for  the  most  part  crystallisable.  They 
dissolve  in  water  more  easil}''  than  the  corresponding  quinine-salts,  and 
very  freely  in  alcohol,  but  are  nearly  insoluble  in  ether.  From  aqueous 
solutions  of  the  salts,  ammonia  and  caustic  alkalis,  and  their  carbon- 
ates and  bicarbonates,  throw  down  white  precipitates,  which  become 
crystalline  on  standing,  and  are  (nearly)  insoluble  in  excess  of  the  pre- 
cipitants  (Leers;  Winckler).  Ammonia  in  excess  dissolves  freshly 
precipitated  cinchonidine  less  easily  than  quinidine  or  quinine  (Kemer ; 
Mann). 

Phosphate  of  Cinchonidine,  —  Thrown  down  from  the  mono-sulphate 
as  a  white  precipitate,  by  a  slight  excess  of  phosphate  of  soda.  Micro- 
scopic, transparent  4-sided  prisms,  perpendicularly  truncated.  Loses 
its  water  at  100°  (Winckler). 
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8  0*«N«IP<0« 

924    

69-16 

10-63     .. 
404 
1617     .. 

WinokW. 

2PO»  

142     

10-23 

6  HO    

54 

24  HO 

216     

17-20 

8C«N2H2*02,2(PO*,3HO)  + 
Winckler  gives  no  formulft. 

24iiq 

....     1336     

lOOHK) 

Hyposulphite  of  Cinchonidtne,  —  A  solution  of  the  mono-Bulphate 
mixed  with  hyposulphite  of  soda  yields,  on  cooling,  long  slender 
needles,  difficultly  soluble  in  wator,  but  more  easily  soluble  in  alcohol 
(Leers). 

Sulphate  of  Cinchonidme,  —  A.  Mono'ocid,  —  Obtained  by  neutralis- 
ing dilute  sulphuric  acid  with  cinchonidiue  and  evaporating.  Radiated 
groups  of  long  needles,  having  a  silky  lustre  (Leers).  Resembles 
sulphate  of  quinine,  but  appears  under  the  microscope  as  delicate, 
transparent,  4-sided  needles,  perpendicularly  tnmcated  (Winckler). 
The  moist  sulphate  is  gelatinous  and  curdy ;  when  dry  it  resembles 
magnesia  (Kemer).  Dazzling  dead-white  (Winckler).  Neutral 
(Leers). 

Dissolves  in  97  parts  of  cold  water  (Bussy  &  Guibourt) ;  in  78  parts 
of  cold,  and  in  4*2  parts  of  hot  water  (Howard);  in  95  to  100  parts  of 
water  at  15°  (Kemer).  The  salt  dried  at  110°  dissolves  in  180  parts  of 
water  at  17°,  and  in  16  parts  boiling  (Leers).  Dissolves  in  a  cold 
saturated  solution  of  Glauber's  salt,  but  is  almost  insoluble  in  aqueous 
Rochelle  salt,  so  that  the  filtrate  is  not  rendered  turbid  by  ammonia 
(Mann).  Dissolves  very  easily  (Leers),  more  freely  than  sulphate  of 
quinine  (Bussy  &  Guibourt),  in  alcohol,  but  is  almost  insoluble  in 
ether  (Leers).  —  The  air-dried  salt  contains  17*52  p.  c.  of  water,  and 
9-48  of  sulphuric  acid  (Winckler)  (C*»N»H«*0«,SO«,HO  +  8  aq.  =  16-94 
p.c.  aq.,  9-41SO*). 

According  to  Ptuteur,  According  to  Leer$,  Leen. 

40  0  240  ....  67-22      86  0  216  ....  65*25  ....  6475 

2N 28....  7-84        2N 28....  846 

25  H 26...  7-00      23  H 23....  6-96....    7-05 

8  O    24  ....  6-72        8  O 24  ....  7*26 

S0»    40  ....  11-22            SO" 40  ....  12*08  ....  12*01 

C«N'H>*0»,S0»,H0  367   ...  100*00     C^N«H"0«,SO»,HO  331  ....  100*00 

B.  Bi-acid,  —  Delicate,  dull,  asbestos-like  needles,  losing  17*5  p.  c. 
of  water  at  100°,  and  19  p.  c.  on  melting  (Winckler). 

Air-dried,  Winckler. 

0«N»H»*0«   308    6209 

2  80* 80    1613    16-66 

2  HO     18     3-63 

10  HO    90    1816    17*5  to  19 

C«N2IP*0«^(S0»,H0)  +  lOaq  ....     496    10000 

Leers  found  varying  quantities  of  sulphuric  acid,  probably  on  aocount  of  the  pie* 
senoe  of  mono*acid  salt. 

Chlorate  of  Cinchonidine.  —  Obtained  by  decomposing  the  mono- 
sulphate  with  chlorate  of  potash  and  crystallising  the  product  from 
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alcohol.    Tufts  of  long  white  prisms,  which  melt  to  a  transparent  liquid 
when  heated  and  then  explode  violently  (Leers). 

HydrochloraU  of  Cinckonidine, — A.  Mono-acid,  —  Warm  aqueous 
hydrochloric  acid  is  neutralised  with  cinchoniduie,  and  the  solution  is 
left  to  evaporate  spontaneously.  The  salt  forms  large  rhombic  prisms 
having  a  vitreous  lustre  (Leers) ;  nearly  regular,  thick  rhombo'ulal 
octahedrons,  whereas  the  hydrochlorates  of  all  other  cinchona-bases 
crystallise  in  long  needles  (Kerner).  When  dried  at  100°  it  dissolves 
in  27  parts  of  water  at  ITO"*  and  very  easily  in  alcohol,  but  scarcely 
in  ether  (Leers). 

According  to  Patteur, 

40  C 240       69-67 

2  N 28       8-11 

26  H 26       7-26 

2  0 16       4-64 

CI    36-6    10-32 

C«>N«H»<02,nCl 344-5    10000 

According  to  Leers,  Leen. 

36  0  216  64-19    64*34 

2N  28  8-32 

26  H  25  7-43    717 

4  0  82  9-52 

CI  35-6  10-64    10-05 

0»N«H>202,HCl  +  2aq 3365 10000 

Leen  supposes  the  salt  dried  at  100**  to  contain  water,  which,  howcTer,  is  not 
prored. 

B.  Bi-acid,  —  To  the  salt  A.  is  added  as  much  hydrochloric  acid  as 
it  contains  already,  and  the  mixture  is  allowed  to  evaporate  spontane- 
ously. Large  shining  crystals  belonging  to  the  oblique  prismatic 
system.  «,  f,/(fig.  85).  u  :  u'  right  and  left  =  95"* ;  t :  m  =  98** ; 
fiuzs:  116"* ;  «  :/=  127**  about.  From  predominance  of  i  and  /  the 
crystals  have  the  appearance  of  horizontal  rhombic  prisms  (Ropp). 
After  drying  over  oil  of  vitriol,  the  salt  loses  5*8  p.  c.  of  water  at 
IOC  (2  at.?  =  4*5  p.c.  HO).  Dissolves  very  easily  in  water  and 
alcohol  (Leers). 

ca  100*.  Leers. 

36  0  216    67-93    68-30 

2  N  28    7-62 

26  H 26    6-97    712 

4  O  82    8-69 

2  a  71    18-99    18-98 

C«N»H«0»,2HC1  +  2H0   ....    373    10000 

In  this  salt  also  the  amount  of  water  is  not  definitely  established. 

Hydrojluate  of  Cinchomdine,  —  Cinchonidine  suspended  in  water  is 
dissolved  by  hydrofluoric  acid  vapour  to  an  opalescent  liquid^  which  on 
spontaneous  evaporation  deposits  white  silky  needles,  easily  soluble  m 
water  (Leers). 

Nitrate  of  Cinchonidine.  —  Fine  large  warty  crusts,  having  the  ap- 
pearance of  enamel,  obtained  by  neutralising  nitric  acid  with  cinchoni- 
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dine  and  leaving  the  solution  to  evaporate.    Dissolves  very  easily  in 
water  (Leers). 

Jodomercurate  of  potassium  throws  down  a  yellowish-white  amor- 
phoiis  precipitate,  even  from  very  dilute  solutions  of  dnchonidine 
(Delffs). 

Chloromercurate  of  Cinchontdine.  —  Obtained  by  adding  a  warm 
alcoholic  solution  of  cinchonidine  acidulated  with  hydrochloric  acid, 
to  an  equal  quantity  of  alcoholic  mercuric  chloiide,  and  leaving  the 
mixture  to  cool.  —  Small  pearly  scales,  which  do  not  lose  water  at 
100**  after  drying  over  oil  of  vitriol.  Dissolves  with  diflSculty  in  cold 
water  (Leers). 

Jecording  to  Peuteur. 

40  C    240  86-81 

2  N    28  4-29 

26  H 26  3-98 

2  0    16  2-46 

4  Ca   142  21-78 

2  Hg 200  30-68 

C«N2HMO»,2Ha,2HgCl  ....    652    10000 

According  to  Le^rt.  Leera. 

36  C  216  34-51  34*77 

2  N  28  4-47 

24  H 24  3-83  401 

2  0 16  2-66 

4  CI  142  22 68  2246 

2  Hg 200  31-96  8195 


0»N«H«O*,2Ha,2HgCl ....    626    10000 

^  Cinchonidine-salts  form  a  white  precipitate  with  nitrate  of  silver; 
bright-yellow  with  terchloride  of  gold;  brown  with  chloride  of  palladium 
(Leers). 

Chloroplatinate  of  Cinchonidine.  —  Orange-yellow  precipitate,  con- 
taining, on  an  average,  after  washing  with  acidulated  water  and  drying 
at  110**,  27*11  p.  c.  platinum  (Leers). 

According  to  Pasteur, 

(>0N«IP*O« 308       42-76 

2  HC1,4C1  215        29-84 

2  Pt 197-4    27-40 


C«N'IF*0»,2HCl,2PtCia    ....  7204    100-00 

According  to  Leers,  Leers.  WincUer. 

C^IPHaOS    ..., 282       4061 

2HC1,4C1    215       30-96 

2Pt   197-4    28-43     2711     26'37 


0"N^HaO»,2HCl,2Pta^...    6944    10000 

Leers  supposes  the  salt  to  contain  4  at.  of  water  which  is  not  shown  by  the 
analysis. 

,^  J^^chonidine  is  not  precipitated   by  platinocyanide   of  potassium 
(Delffs). 
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Sulphocyanide  of  ammonium  gives  a  white  precipitato  with  salts  of 
cinchonidine. 

Formate  of  cinchonidine  forms  long  silky  needles,  easily  soluble  in 
water  (Leers). 

• 

Acetate  of  Cinchonidine.  —  Obtained  by  dissolving  cinchonidine  in 
warm  dilute  acetic  acid,  and  cooling.  Fine  silky  needles,  which  give  off 
acid  on  diying,  and  are  very  sparingly  soluble  in  water.  The  mother- 
liquor  yields  other  needles,  more  easily  soluble  in  water  (Leers). 

Oxalate  of  Cinchonidine.  —  Alcoholic  oxalic  acid,  neutralised  with 
cinchonidine,  crystallises  on  cooling  in  long  silky  needles,  very  sparingly 
Boluble  in  water.  The  mother-liquor  yields,  by  spontaneous  evapo- 
ration, dull  white  nodules,  more  easily  soluble  (Leers). 

Butyrate  of  Cinchonidine.  —  Large  porcelain-like  nodules  and  crusts, 
having  an  odour  of  butyric  acid.     Easily  soluble  (Leers). 

Tartrate  of  Cinchonidine.  —  A.  A  neutral  solution  of  cinchonidine  in 
tartaric  acid  deposits  first  slender  needles  having  a  vitreous  lustre,  and 
afterwards  dull  white  nodules.  —  B.  A  hot  acid  solution  yields,  on 
cooling,  small  pearly  needles,  very  difficultly  soluble  in  water  (Leers). 
The  dextrotartrate  and  antitartrate  of  cinchonidine  undergo,  when 
heated,  the  transformation  into  cinchonicine-salts  described  under 
cinchonine  (p.  217)  (Pasteur). 

Cinchonidine  when  boiled  with  tartar-emetic^  does  not  yield  a 
double  salt  corresponding  to  that  obtained  with  cinchonine  (Stenhouse). 

Valerate  of  Cinchonidine.  —  Warty  crusts  smelling  of  valerianic 
acid.  Turns  brown  and  decomposes  on  evaporation  over  the  water- 
bath  (Leers). 

Citrate  of  Cinchonidine.  —  The  neutral  solution  yields  small  needles, 
sparingly  soluble  in  water  (Leers). 

Hippurate  of  Cinchonidine.  —  Hot  alcoholic  hippuric  acid  is  neu- 
tralised with  cinchonidine  and  left  to  cool.  Long,  silky,  fern-like, 
laminae,  easily  soluble  in  water  and  alcohol  (Leers). 

Kinate  of  Cinchonidine.  —  White  silky  needles,  easily  soluble  in 
water  and  alcohol  (Leers). 

The  salts  of  cinchonidine  are  precipitated  of  a  dirty-yellow  colour 
by  tannic  acid  (Leers).  —  Cinchonidine  behaves  towards  oleic  acid  and 
olive  oil  in  the  same  manner  as  quinine  (Attfield). 

Cinchonidine  dissolves  slowly  in  cold  alcohol  of  80  p.  c.  to  nearly 
the  same  extent  as  quinine,  and  in  all  proportions  in  boiling  alcohol. 
Water  turas  the  solution  milky,  and  after  some  days  throws  down  a 
crystalline  powder  (Winckler).  Dissolves  in  12  parts  of  alcohol  of 
sp.  gr.  0*835  at  17**  (Leers);  in  105  parts  of  alcohol  of  90  p.  c.  at  15° 
(Bussy  k  Guibourt). 

Soluble  in  144  parts  of  ether  at  12*5®  (Winckler) ;  in  143  parts  of 
Bp.gr.  0*728  at  17"*  (Leers);  in  158'5  parts  of  ether  (Bussy  &  Gui- 
bourt). 
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Appendix  to  Cinchonidine, 

1.  Wittstein's  Cinchonidine. 

Already  treated  of  as  C"XH"0  (xiii,  336).  Resembles  most  nearly 
the  ciachonidine  of  Pasteur,  from  which,  however,  it  differs,  according* 
to  Herapath,  in  the  properties  of  its  compound  with  iodine  and  sul- 

Shiiric  acid.     Cinchonidine  prepared  by  Wittstein  was  examined    by 
^e  Vrij  (Haaxmann*8  Tijdschrift  vor   Wetensch.  Pkarm.   [2]  4  Jahrg".  ; 
Kopp*8  Jahresber.  1857,  405) ;  it  was  coloured  and  contained  sulphuric 
acid,  and  was  found  to  be  a  mixture  of  Pasteur's  laevo-rotatory  cinchoni- 
dine, dextro-rotatory  cinchonine,  and  probably  a  third  base.     After- 
wards a  body  prepared  by  Howard,  and  recognised  by  Wittstein  as 
cinchonidine,  was  found  to  have  a  IsBvo-rotatory  action  on  polarised  light, 
and  was  identical  with  Pasteur's  cinchonidine  (De  Vrij,  N,  J.  Phami. 
81,  187).     The  description  of  the  salts  given  below  seems  to  show 
also  that  the  substance  investigated  by  Urawfurd  {Pharm.  Viertelj,  7, 
535),  if  it  belonged  to  the  known  cinchona-bases,  may  be  regarded  as 
identical  with  Pasteur's  cinchonidine. 

Sulphate  of  Cinchonidine,  —  a.  Mono^acid.  Prepared  with  excess 
of  cinchonidine  and  dilute  acid.  Radiate  groups  of  pearly  needles, 
which  in  concentrated  solutions  are  matted  together  in  a  jelly,  and 
dry  up  to  an  apparently  amorphous,  curdy  mass.  Neutral  Dissolves  in 
94*6  parts  of  water  at  10°  ;  in  its  own  weight  of  boiling  water;  in  47*9 
parts  of  alcohol  at  lO**;  and  1^  parts  of  boiling  alcohol ;  in  18  parts  of 
ether  of  sp.  gr.  0*74  at  10"  (Crawfurd). 


C»N'fl»0« 280 

S0» 40 

4  HO 86 


Crawford. 

78-66    .. 

76-36 

11-23    ... 

11-66 

1011    ... 

11-98 

C»N«H»0«,HO,SO»  +  Saq 856    10000    100-00 

b.  Bi'Ocid.  —  Acid  amorphous  gum,  easily  soluble  in  water  and 
in  alcohol  (Crawfurd). 

Hydrochlorate  of  Cinchonidine.  —  Formed  by  warming  dilute  hydro- 
chloric add  with  cinchonidine  till  the  solution  acquires  a  neutral  reaction. 
—  Colourless  octohedrons,  turning  cloudy  at  80**  from  loss  of  water. 
Dissolves  in  27*76  parts  of  water  at  10°,  and  in  ^  part  of  boiling 
water;  in  5'37  parts  of  alcohol  at  lO'*,  and  in  ^  part  of  boiling 
alcohol  in  10*5  parts  of  ether  of  sp.  gr.  0*74  at  10**  (Crawfurd). 

Crawfurd. 

C»N«H»0*  280    68-46    68-36 

2  HCl  73     16-24    1618 

14  HO  126    26-31     26-46 

C»N«H»0«,2HC1  +  14flq 479    10000    100  00 

Nitrate  of  Cinchonidine,  —  a.  Mono-acid,  —  On  neutralising  warm 
dilate  nitric  acid  completely  with  cinchonidine,  there  separates  an  oily 
layer,  which  solidifies  to  a  crystaUine  mass,  whilst  colourless  rhombo- 
hedrons  containing  a  larger  proportion  of  water  crystalUse  from  the 
liquid  beneath.  —  Neutral.    Very  bitter.    The  salt  containing  8  atoms 
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of  water  dissolves  in' 78*52  parts  of  water  at  10%  and  in  its  own 
weight  of  boiling  water  (Crawfurd). 

OUff  layer.  Crawfurd. 

0WN«H»03 280    70-51    7008 

NO* 54    13-60    13-52 

7  HO 63    15-89    16-40 


CS6|^HW»,H0,N0*  +  6aq 397    100*00    10000 

Bhomhohedrom.  Cnwfdrd. 

0»N»H»0» 280    67-47  67*90 

NO* 54    13-01  13-09 

9  HO 81    19-52  1901 

C«N'H»0«,HO,NO*,  +  8aq 415    10000    10000 

b.  Bi'ocid.  —  Acid,  amorphous  gum,  easily  soluble  in  water  and 
in  alcohol  (Crawfurd). 

Acetate  of  Cinckomdine. — White,  crystalline  powder,  bitter  and 
neutral.  Dissolves  easily  in  water  and  alcohol,  less  freely  in  ether 
(Crawfurd). 

Crawfurd. 

C»N»H»05 280    72-73    72*97 

C*H30» 51    13-25    1310 

6  HO 54    14-02     1393 

0»N^H»0«,C<H<0<  +  5aq 385    100-00    100-00 

Dextrotartrate  of  Ci'«cAo«iic?i  we.  —  Precipitated  on  mixing  alcoholic 
solutions  of  the  acid  and  cinchonidine.  According  to  Crawfurd 
2C*N*H»0»,C»H*0^^  Nearly  insoluble  in  water,  alcohol,  and  ether 
(Crawfurd). 


2.  Fseudoquinine. 

Mengabduque.     N.  J.  Pharm.  14,  343 ;  CompU  rend.  27,  219  ;  /.  pr. 
Chem.  45,  356 ;  Kopp*8  Jahresber.  1847  &  1848,  621. 

Prom  the  extract  of  an  imknown  cinchona-bark,  which  yielded 
neither  quinine  nor  cinchonidine.  —  The  extract,  boiled  with  water  and 
an  equal  quantity  of  sal-ammoniac  till  the  evolution  of  ammonia  ceased, 
deposited  on  cooling  a  large  quantity  of  a  brown  syrup,  after  which 
aqueous  ammonia  added  to  the  supernatant  liquid  threw  down  yellow 
flocks.  These  flocks  were  dried  and  treated  with  cold  ether,  in  which 
a  large  proportion  dissolved ;  and  on  evaporating  the  ethereal  solution 
the  pseudoquinine  remained  in  the  form  of  a  white  powder. 

Tasteless,  irregular  prisms,  melting  when  heated.  Contains,  on  an 
average,  76-60  p.c.  C,  10*3  N.,  815  H.,  and  4-95  0. 

Pseudoquinine,  when  heated,  bums  with  a  blue  flame  and  leaves  no 
residue.  —  Its  solution  in  chlorine-water  is  coloured  reddish-yellow  by 
ammonia. 

Insoluble  in  watery  but  soluble  even  in  very  dilute  acids^  including 
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the  organic  acids.  The  salts  are  predintated  by  ammonia,  potash,  and 
soda,  but  pseudoquinine  expels  ammonia  from  sal-ammoniac  on  boil- 
ing. —  A  neutral  solution  may  be  formed  with  sulphuric  acid :  it 
tastes  slightly  bitter,  and  when  concentrated  yields  fine  flat  prisms. 

The  hydrochloratt  does  not  crystallise. 

Pseudoquinine  dissolves  in  alcohol^  especially  when  hot,  and  is  pre- 
cipitated from  the  solution  by  water.  Boiling  ether  dissolves  only 
traces  of  it. 


ConjufftUid  Compounds  of  Cinchonine  and  Cinchonidine,  and  Compounds 

derived  therefrom. 

Cinchonicine. 

Pasteur.  Compt,  rend,  37,  110 ;  N.  J.  Pharm.  24,  161 ;  J,  pr. 
Chem.  60,  129;  Ann.  Pharm.  88,  209;  Chem.  Gaz.  1853,  321; 
Kopp's  Jahresher.  1853,  473. 

Formation.  By  heating  salts  of  [cinchonine  or  cinchonidine  to  a 
temperature  at  which  they  melt  without  undergoing  complete  decompo- 
sition, both  bases  are  converted  into  one  and  the  same  isomeric 
product,  cinchonicine. 

Preparation.  Sulphate  of  cinchonine,  with  the  addition  of  a  little 
water  and  sulphuric  acid,  is  heated  to  120°  or  130°  for  three  or  four 
hours,  whereby  a  slightly  coloured  product  is  obtained. 

Properties.  Cinchonicine  is  precipitated  ^from  its  solutions  in  the 
form  of  a  semifluid  resin.  It  is  very  bitter  and  antifebrile.  Exerts  a 
slight  dextrorotatory  action  on  polarised  light. 

Cinchonicine  is  insoluble  in  water.  —  It  combines  with  carbonic  and 
other  acids,  and  expels  ammonia  from  the  salts  of  that  base.  —  A 
solution  of  cinchonicine  in  aqueous  racemic  acid  deposits,  at  first, 
crystals  consisting  principally  of  antitartrate  of  cinchonicine,  whilst  the 
mother-liquid  contains  the  cinchonicine  salt  of  dextrotartaric  acid.  The 
racemic  acid  is,  therefore,  split  up  in  the  manner  described  at  page 
366,  vol.  X. 

Cinchonicine  dissolves  very  easily  in  alcohol  and  ether. 


Hydrocinchonine. 

C*»N»H»«0  =  C«N«H»*0*,m 

ScHiJTZENBERGEB.     Compt.  rend.  46,  1067;  J.pr.  Chem.  74,  227 ;  Ann. 
Pharm.  108,  847 ;  Kopp's  Jahresher^  1858,  370. 

Mydraie  de  einchonine.    Contains  H?0'  more  than  cinchonine. 


OXYCINCHONINE. 
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Hydrogen  is  evolved  in  a  mixture  of  sulphuric  acid  and  sulphate  of 
cinchonine  by  the  addition  of  zinc ;  and  after  some  time  the  solution  is 
precipitated  by  excess  of  ammonia.  The  oxide  of  zinc  redissolves  in 
the  ammoniacal  liquid,  and  there  remains  undissolved  a  tenacious  sub- 
stance, which  is  purified  by  dissolving  it  in  alcohol  and  evaporating  the 
filtered  solution. 

Amorphous,  not  bitter  resin,  obtained  in  the  anhydrous  state  by 
drying  at  150°.  —  Hydrocinchonine  dried  at  120**  contains  2  at.  water, 
one  of  which  is  expelled  at  l^O**. 
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The  salts  of  hydrocinchonine  are  very  soluble.  —  The  platinum'Salt 
dried  at  100**  contains  27*1  p.  c.  of  platinum,  corresponding  to  the 
formula  C«N«H>K)*,2HCl,2PtCl«  (calc.  27-06  p.  c.  Pt.). 

Hydrocinchonine  dissolves  easily  in  cold  alcohol  and  ether. 


Ozycinchonine. 

C**N»H"0*  =s  C»N»H"0*,H». 
H.  Stbecker.     Ann.  Pharm,  123,  379 ;  abstr.  N,  Br.  Arch.  115,  169. 

An  alcoholic  solution  of  bibromocinchonine  is  boiled  with  alcoholic 
potash  (or  oxide  of  silver)  so  long  as  bromide  of  potassium  continues  to 
be  formed ;  the  free  potash  is  neutralised  by  carbonic  acid ;  the  solution 
is  evaporated ;  and  the  residue  is  treated  with  water  to  remove  salts 
soluble  in  that  liquid.  The  insoluble  portion,  dissolved  in  alcohol, 
yields  crystals  of  oxycinchonine  on  cooling  and  evaporating  the 
solution. 
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Isomerie  with  quininei  qninidtne,  and  quinicine,  also  with  SchUtzenbergerV  pro- 
duct obtained  by  we  action  of  nitrous  acid  on  cinchonine  (p.  202). 
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OxycinchoniDe  does  not  produce  the  green  colour  which  is  produced 
by  quinine  with  chlorine-water  and  ammonia. 

It  dissolves  in  acids,  forming  solutions  which  are  not  fluorescent. 
The  mono-acid  salts  crystallise  with  difficulty ;  the  sulphate  and  oxalate 
most  easily.     Bi-acid  salts  have  not  been  obtained. 

Sulphate  of  Oxt/cinchoni?i€,  —  Crystals  which  lose  their  water 
partially  in  dry  air,  and  completely  at  100°. 
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P/a^fnttTO-«aft.  —  Bichloride  of  platinum  throws  down  from  the 
solution  in  hydrochloric  add,  pale  yellow  flocks,  which  are  sparingly 
soluble  in  hot  water,  and  insoluble  in  alcohol  and  ether.  Con  tarns 
26*3  p.  c.  of  platinum,  corresponding  to  the  formula  C*"N*H**0*,2HC1, 
2PtCl"  (calc.  26-87  p.  c.  Pt.). 

Oxycinchonine  dissolves  in  alcohol,  and  slightly  in  ether. 


Ginchonine-sulphnric  Acid. 

C*«N»H«*SO»  =  C«N«H»K)«,SO». 

ScBiJTZBNBERGEB.  Compt.  rend.  47,  235 ;  J.  pr.  Chem.  75,  254 ;  Ann. 
Pharm.  108,  353;  Chem.  Centr.  1858,  684;  Kopp's  Jahresber. 
1852,  370. 

Aad§  sulpkoeinehonique. 

Cinchonine  is  dissolved  in  fuming  oil  of  vitriol ;  the  solution,  after 
standing  for  some  time,  is  diluted  with  water  and  neutralised  with  baryta ; 
the  filtrate  is  evaporated ;  and  from  the  baryta-salt  which  remains 
the  cinchonine-sulphuric  acid  is  separated  by  means  of  sulphuric 
acid. 

Solid,  amorphous,  acid  mass.  —  Dissolves  in  all  proportions  in 
water. 

Baryta-salt.  —  Transparent^  friable,  vitreous  mass,  having  a 
slightly  bitter  taste.  —  Non-deliquescent :  soluble  in  all  proportions 
in  water.  The  salt,  dried  at  100°,  contains  28*13  p.  c.  of  sulphate  of 
baryta,  corresponding  to  the  formula  C*°N*H"BaO*,SO*  (by  calc.  28*03 
p.c.  BaO,SO>). 

The  acid  dissolves  in  alcohol. 


Methyl-cinchonine. 

C^N»H*K)«  =  C^N»H»*(C»H»)0«,H». 

C.  STAHLSCHMmr.     Ann.  Pharm.  91,  218 ;  Pharm.   Centr.  1854,  680 ; 
J,  pr.  Chem.  63,  89 ;  Kopp's  Jahresber.  1854,  509. 
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Powdered  ciDchonine,  digested  with  iodide  of  methyl,  evolves  heat 
and  is  converted  into  hydriodate  of  methyl-cinchonine,  from  an  aqueous 
solution  of  which,  oxide  of  silver  throws  down  iodide  of  silver.  —  The 
methyl-cinchonine  remaining  in  solution  is  obtained  by  evaporation  as 
a  brown  crystalhne  mass,  which  deposits  oily  drops  with  water. 

The  salts  of  methyl-cinchonine  crystallise  with  diflBculty:  they 
dissolve  easily  in  water  and  alcohol.  An  aqueous  solution  of  the  base 
precipitates  the  salts  of  the  sesquioxides. 

Hydriodate  of  MethyUcmchonine.  —  Deposited  from  its  solution  in 
boiUng  water  in  fine  needles  on  cooling.  It  is  not  altered  by  iodide  of 
methyl  at  100°,  nor  decomposed,  in  aqueous  solution,  by  ammonia, 
potash,  or  soda. 
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Chloride  of  mercury  y  chloride  ofgold^  and  bic?iloride  of  platinum  throw 
down  double-salts  from  hydrochlorate  of  methyl-cinchonine.  The 
platinum-salt  contains,  at  110"*,  26'73p.c.  of  platinum  (calc.  26*81 
p.  c.  Pt.), 


Methyl-cinchonidine. 

C»N»H»*0»  =  C^»H»(C*H«)0»,H*  ? 

Stahlschmidt.     Ann.  Pharm,  90,  221 ;  Pharm.  Centr.  1854,  680 ;  J,pr» 
Chem.  63,  89 ;  Kopp's  Jahresbei-.  1854,  509. 

Methylchinidine,    See  page  223. 

Cinchonidine  becomes  warm  when  iodide  of  methyl  is  poured  upon 
it,  and  is  converted  into  hydriodate  of  methyl-cinchonidine,  from  an 
aqueous  solution  of  which,  oxide  of  silver  precipitates  iodide  of  silver, 
aqueous  methyl-cinchonidine  being  formed  at  the  same  time.  On  evapo- 
rating the  solution,  the  base  remains  as  a  brown  crystalline  mass. 

Hydriodate  of  Methyl-cinchonidine.  —  Crystallises  in  white,  shining 
needles  on  cooling  the  hot  aqueous  solution.  Ammonia  produces  in  the 
aqueous  solution  a  milky  turbidity,  which  disappears  on  the  addition 
of  more  ammonia. 
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Acetyl-cinchonine. 

ScHuTZENBEHGEB.     Compt,  rend.  47.  235. 

By  the  action  of  chloride  of  acetyl,  cinchonine  is  converted  into 
hydrochlorate  of  acetyl-cinchonine,  from  which  the  base  may  be  sepa- 
rated in  the  same  way  as  benzoyl -cinchonine. 

Semi-fluid  resin,  having  a  bmning,  not  bitter  taste.  It  saturates 
the  same  quantity  of  acid  as  would  bo  saturated  by  the  cinchonine 
contained  in  it. 

Benzoyl-cinchonine. 

ScHiJTZENBERGER.  Compt,  rend,,  47,  233  ;  /.  pr.  Chem.  75,  125  ;  Ann, 
Pharm.  108,  851 ;  Chem.  Centr,  1858,  677 ;  Kopp's  Jahresber.  1858, 
369. 

Cinchonine  dissolves  in  chloride  of  benzoyl,  with  evolution  of  heat, 
and  after  heating  for  some  time,  solidifies  to  a  crystalline  mass  of  hydro- 
chlorate  of  benzoyl-cinchonine.  The  mass  is  digested  with  water,  and 
the  resulting  solution  obtained  is  decanted  and  precipitated  with 
ammonia,  whereby  the  benzoyl-cinchonine  is  thrown  down  as  a  soft 
resin,  hardening  as  it  cools. 

White,  amorphous,  tasteless  resin. 
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Benzoyl-cinchonine  heated  on  platinum-foil  melts  and  bumsy  with 
partial  volatilisation.  When  heated  with  soda-Iitnet  it  evolves  ben- 
zene. 

Insoluble  in  water,  —  Forms  very  soluble  salts. 

ChloroiAatiiuUe  of  Benzoyl-cinchonine, 

at  140\  Schtitzenberger. 
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Benzoyl-cinchonine  dissolves  in  all  proportions  in  mleohol  and  ether. 
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Oxy-hromazo-nucleus  C*«N»BrH**0». 

Bromocinchonine. 

C«N»BrH«0»  =  C«N'Brn"0»,n». 

Laurent.     Compt.  rend.  20,  1586;  JV.  Ann.  Chim.  Phys.  24,  307;  Ann. 
Pkarm.  69,  9 ;  J.  pr.  Chem.  46,  52. 

JBromeinehomn.     Cinchonine  bromie.  —  According  to  Laurent  =■  C^X^rH'^O*. 

Bromine  is  poured  upon  moist  bi-hydrochlorate  of  cinchonine,  and 
after  a  few  minutes  the  excess  of  bromine  is  washed  off  with  alcohol. 
The  mixture  of  salts  then  remaining  is  boiled  with  a  little  alcohol,  which 
takes  up  hydrochlorate  of  cinchonine  and  hydrobromate  of  bromo- 
cinchonine, and  leaves  behind  the  corresponding  nearly  insoluble  salts 
of  sesqui-bromocinchonine.  From  the  alcoholic  solution  the  bromo- 
cinchonine is  obtained  by  adding  ammonia,  boiling  till  the  alcohol  is 
driven  off,  and  cooling.     It  is  still  to  be  purified  by  crystallisation. 
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Hydrochlorate  of  Bromocinchonine.  —  Bi-acid.  Resembles  the  bi-acid 
hydrochlorate  of  cinchonine.  Contains  15*4  p.  c.  chlorine  (calc.  15*43 
p.  c.  CI). 

Platinum'SaU.  Pale-yellow  powder.  Contains,  after  drying  at  50**, 
24*25  p.  c.  of  platinum. 


Sesqui-bromocinchonine. 

Laubent.     Compt.  rend.  20,  1588 ;  N.  Ann.  Chim.  Phys.  24,  309. 

Obtained,  together  with  bromo-cinchonine,  by  the  action  of  bromine 
on  bihvdrochlorate  of  cinchonine,  and  remains  behind  as  a  salt  of 
hydrocnloric  or  hydrobromic  acid,  insoluble  in  boiling  alcohol.  This 
insoluble  residue  is  boiled  with  water ;  the  solution  is  decomposed  by 
aniinoiiia,  and  the  base  thereby  separated  is  crystallised  from  boiliug 
alcohol. 

Very  slender,  slightly  bitter  needles,  having  an  alkaline  reaction.  — 
Melts  when  heated,  and  then  suddenly  blackens  and  froths  up. 

Laurent. 
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According  to  Laurent,  it  is  not  to  be  regarded  as  a  mixture  of  bromo-cinohonine 
and  bibromo-cinchonine,  inasmuch  as  hot  alcohol  does  not  take  up  from  it  anj  of 
the  former  bodj,  and  its  saltB  do  not  split  up. 

Hydrochlorate,  —  When  hydrochloric  acid  is  added  to  a  solution  of 
the  base  in  boiling  alcohol,  rhombic  tables  of  this  salt  crystaUise  on 
cooUng.  Right  prismatic  (Fig.  50),  u' :  t*  =  107°  to  lOS"".  Contains 
14*5  p.  c.  of  chlorine  (calc.  for  the  bi-acid  salt,  14*2  p.  c). 

.  When  the  residue  insoluble  in  boiling  alcohol,  which  is  obtained 
in  the  preparation  of  sesqui-bromocinchoninc,  and  consists  of  a  mix- 
ture of  hydrochlorate  and  hydrobromate,  is  digested  with  ammoniacal 
alcohol,  it  is  at  once  dissolved ;  and  on  adding  hydrochloric  add  to  the 
solution,  small  rhombic  tables,  soluble  in  water,  but  very  slightly  soluble 
in  boiling  alcohol,  make  their  appearance  as  the  liquid  cools.  The 
crystals  belong  to  the  right  prismatic  system.  (Fig.  50)  u'  lu  =■  107** 
to  108°.  They  contain  43*60  p.  c.  C.  and  4*47  II.,  with  equal  numbers 
of  atoms  of  hydrochloric  and  hydrobromic  acids,  and  are  consequently 
Bichlorobroinhydrate de  Cinchonine sesquibromee, C*''N*Br**Il*"'*0*,IlCl,HBr 
(Laurent). 

The  nitrate  forms  shining  needles,  sparingly  soluble  in  water  and  in 
alcohol.  The  platimim-salt  is  a  pale-yellow  precipitate,  containing 
23  p.  c.  platinum  at  1 00° ;  the  salt  contains  by  calculation  22*2  p.  c. 
platinum ;  but  according  to  Laurent  {Campt,  rend,  20,  1588),  the  pre- 
cipitate loses  2  at.  of  water,  at  180^ 


Ovyhromazo^nucleus  C^N'Br'n*©*. 

Bibromocinchonine. 

C^N»Bi'«H«0»  =  C*»N»Br»H*«»,H*. 

Laurent.     Ckmpt.  chim.  1849,  312  ;  Ann.  Pharm,  72,  305. 
H.  Strecker.     Ann,  Pharm.  123,  379. 

An  excess  of  bromine,  together  with  a  little  water,  is  poured  upon 
hydrochlorate  of  cinchonine ;  the  mixture  is  warmed  to  complete  the 
reaction,  and  to  drive  off  the  excess  of  bromine ;  and  the  product  is 
diluted  with  water,  boiled,  and  filtered.  Alcohol  is  then  added ;  and  the 
whole  is  boiled  afresh,  and  neutralised  with  ammonia :  the  bibromocin- 
chonine then  crystallises  out  on  cooling  (Laurent).  Strecker  removes 
the  excess  of  bromine  by  means  of  a  little  alcohol,  dissolves  the  residue 
in  boiling  alcohol,  adds  ammonia  to  the  solution,  and  leaves  it  to  crystal- 
lise. 

Colourless,  laminar  needles,  exerting  a  right-handed  action  on 
polarised  light  (Laurent). 

Laurent.  Strecker. 
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Bibromocincliouine  does  not  lose  water  at  160"* ;  at  200°  it  blackens 
and  puffs  up,  and  forms  a  substance  soluble  in  caustic  potash  and  pre- 
cipitable  from  the  solution  in  brown  flocks  by  acids  (Laurent).  — When 
it  is  boiled  with  alcoholic  potash^  or  with  alcohol  and  oxide  of  silver^ 
bromide  of  potassium  or  bromide  of  silver  is  deposited,  and  oxycincho- 
nine  formed  (Strecker). 

Combinations.  With  Watei\  The  (alcoholic  ?)  solution  of  bibromo- 
cinchonine  set  aside  for  some  days  in  an  open  vessel,  deposits  square 
based  octahedral  crystals  of  the  size  of  pins'  heads.  The  crystals 
lose  4-2  p.  c.  of  water  at  160°  (2  at.  =  3-72  p.  c.  HO)  (Laurent). 

Bibromocinchonine  is  insoluble  in  water. 

Hydrochlorate  of  Bibromocinchonine.  —  C*°N«Br«I12*0»,2HCl.  Depo- 
sited from  a  boiling  solution  on  cooUng  in  rhombic  tables,  truncated  on 
the  four  acute  summits.  —  Isomorphous  with  hydrochlorate  of  sesqui- 
bromocinchonine.    w  :  w'  =  104  to  105°  ;  ^  :  t  =  137°  (Laurent). 

Bibromocinchonine  dissolves  sUghtly  in  boiling  alcohol. 


Oxychlorazo-nucleus  C^N*01'H«*0». 

Bichlorocinchonine. 

C«N«C1»I1»0»  =  C*>N»C1«H»0»,H«?. 

A.  Laurent  Compt.  rend.  20,  1588;  N,  Ann.  Chim.  Phys.  24,  304; 
J,pr.  Chem.  46,  52  ;  Ann.  Fharm.  69,  9 ;  Kopp's  Jahresber.  1847  and 
1848,  618. 

CMori'cinchomne.     Cinchonine  bichlorSe. 

When  chlorine  is  made  to  act  upon  a  warm  concentrated  aqueous 
solution  of  hydrochlorate  of  cinchonine,  hydrochlorate  of  bichlorocin- 
chonine is  thrown  down  as  a  heavy  crystalline  powder,  which  is  puri- 
fied by  crystallisation  from  boiling  water.  From  a  boiling  aqueous 
solution  of  the  salt,  ammonia  throws  down  the  bichlorocinchonine  in 
light  flocks,  crystallisable  from  boiling  alcohol. 

Microscopic  needles,  having  an  alkaline  reaction,  and  containing  18*9 
p.  c.  chlorine  (calc.  for  C«N»H«CTO»  =  18*83  p.  c.  CI).  Exerts  a  right- 
handed  action  on  polarised  light. 

Bichlorociuchonine  distilled  with  caustic  potash  yields  chinoline.  — 
It  forms  with  acids,  crj'stallisable  salts  resembling  those  of  bromocin- 
chonine  and  isomorphous  therewith. 

Hydrohromate  of  Bichlorocinchonine.  —  Shining  needles,  isomorphous 
with  bihydrochlorate  of  cinchonine  and  hydrochlorate  of  bichlorocin- 
chonine.   The  crystals  belong  to  the  right  prismatic  system  (Fig.  50), 
and  exhibit  the  same  faces  as  the  cinchonine-salt,  but  from  the  pre- 
dominance of  the  faces  t  and  p  they  have  the  appearance  of  six-sided 
prisms  bevelled  by  u  and  u'.     Angle  w  :  u'  =  104°  ;  j? :  t  =  137°.    Con- 
tains 30*2  p.  c.  bromine,  and  may  therefore  be   represented  by  the 
formula  C*»N*CPH»0S2HBr  (calc.  29*79  p.  c.  Br).      Dissolves    with 
difficulty  in  water. 
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Hydrochlof^ate  of  Bichlorocinchonine,  —  CrystalB  of  the  right  pris- 
matic  system  (Fig.  60)  «'  :  m  =  106°  ;  p  :  i  =  136-5°  to  187-5°.  —  Die- 
solves  slightly  in  water  and  in  about  50  parts  of  alcohol. 


40  C  

240     

53-33     ... 

6-22 

6-33     ... 
...       1578 
...       1577     ... 

357 

Laiirent. 
51-81 

2N   

28    

24  H 

24     

518 

2  CI 

71     

2  CI 

71     

16-40 

2  0  

16     

0«N»C1«H«02,2HC1....    460    10000 

Nitrate  of  Bichlorocinchonine.  —  Right  prismatic.  Small  tetrahe- 
drons of  scalene  triangles  having  two  opposite  edges  truncated. 
Slightly  soluble  in  water. 

Platinum-salt.  —  Pale-yellow  powder,  losing  2-4  p.  c.  of  water  at 
180°  after  drymg  at  100°. 

at  100".  Laurent. 

C«N»C1*H«02  377    46-71 

H«C1«   215     26-64 

2Pt   197     24-41     25-00 

2  HO  18     2-24     2-40 

C«N^H«a*02,2HCl,2PtCl«  +  2aq 807     10000 
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Blue  6albanum-oil. 

c«H»o*  =  c*»ii»  n«o*. 

MossMER  (&  HlasiwetzV  Wicn,  Acad.  Bcr.  43,  477 ;  Ann,  Phann,  119, 
257 ;  /.  pr.  Chem.  86,  159.  Zeitschr.  Ch,  Pharm.  4,  512  ;  Chem,  Centr. 
1861,  673  ;  Bepert.  Chim.  pure,  3,  462  ;  Kopp's  Jahresher.  1861,  687. 

Purified  galbanum-reRin  submitted  to  dry  distillation,  yields  water, 
a  greenish-yellow  oil,  and  crystals  of  umbelliferone.  The  oil  is  freed 
from  the  crystalline  body  by  repeated  boiling  with  water,  and  at  last 
with  very  dilute  potash;  it  is  then  dehydrated  by  heating  it  to  110° 
in  a  current  of  air,  and  rectified,  the  first  and  last  portions  of  the  dis- 
tillate being  rejected. 

Pure  blue,  thick  oil,  of  the  colour  of  ammoniacal  oxide  of  copper. 
Boils  at  289°.  Does  not  solidify  in  the  cold.  Has  a  slightly  aromatic 
odour,  and  an  acrid,  very  bitter  taste. 

Mdssmer. 


40  C 

30  H    

2  0 

...       TMpj      .... 

...       80     .... 

....           OO  aM.       .... 

10-49    .... 
5-60    .... 

mean, 

....       8375 

....      10-44 

5-81 

C«H»0» 

...    286    .... 

....     10000     .... 

....     100-00 

Bromine  converts  the  oil  into  a  resin,  with  evolution  of  hydrobromic 
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acid.  — ^  Nitric  acid  odourB  it  a  yellowish-red,  tuming  darker  on  heating. 
—  Oil  of  vitriol  ooloura  it  brown-bellow.  —  Galbanum  oil  Ib  decolorised 
by  wanning  with  anhydrous  phosphoric  acid,  and  when  distilled  there- 
with, yields  a  yellowish  oil,  boiling  at  250°  to  253  "*,  and  containing,  on 
the  average,  86-81  p.  c.  C,  10'76  H.,  and  2*43  0.,  corresponding  to  the 
formula  C~II"0'  (calc.  86-66  p.  c<  C,  10-47  H.).  The  yeUow  oU  there- 
fore  Btandfl  in  the  same  relation  to  the  blue  oil  as  ether  to  alcohol.  -~  The  blue 

oil  boiled  with  sodium  in  a  retort  the  beak  of  which  inclines  upwards, 
till  the  colour  of  the  distillate  disappears,  yields  a  colourless  oil,  having 
an  odour  of  herbs  and  a  mild  taste,  and  boiling  at  254"^ :  it  contains  88*74 
p.c.  C.  and  11-24  H.,  corresponding  to  the  formula  C*®H"  (calc. 
88-88  p.  c.  C,  11-12  H).  —  The  blue  oil  is  not  altered  by  alkalis^  or  by 
distillation  with  lime.  —  It  is  colom-ed  light  green  by  alcohohc  aesqui- 
chloride  of  iron. 

The  oil  dissolves  in  alcohol  with  deep  blue  colour. 


Galbanum-resin. 

Meissker.     K.  Tr.  1,  1,  3. 
Johnston.     Phil.  Trans.  1840,  362. 

MossHER.     Wien.  Acad.  Ber.  43,  477 ;  Ann.  Pharm.  119,  257. 
Hlasiwetz  &  Babth.     Wim.  Acad.  Ber.  49,  203  ;  Cliem.   Centr.  1864, 
806. 

Galbanum  is  freed  from  volatile  oil  by  distillation  with  water ;  the 
remaining  resin  is  separated  from  the  superaatant  milky  liquid,  and 
boiled  with  milk  of  lime  ;  and  the  dark-yellow  filtrate  is  precipitated 
by  hydrochloric  acid,  which  throws  down  whitish-yellow  flocks  to 
be  purified  by  washing,  dissolving  in  ether,  and  evaporating  (Moss- 
mer).  Meissner  and  Johnston  investigated  the  alcoholic  extract 
purified  by  boiling  with  water. 

Gidbanum-resin  forms  whitish-yellow  flocks,  which  soften  and  melt 
when  warmed.  On  evaporating  its  ethereal  solution,  it  remains  as  a 
honey-yellow  mass,  no  longer  completely  soluble  in  alcohol  (Mossmer). 
Tasteless  (Meissner). 

Calculation  cuicording  to  Johnaton.  Mdssmer. 

Hlasiwetz.  a.  h.  melted. 

62  C    312     ....      72-66    ....      7316    ....      7320    ....      7160    ....      7205 

38 H    38     ....        8-84    ....        847    ....        812     ....        844    ....        800 

10  O 80    ....      18-60    ....      18-37    ....      18-68    ....       19*96    ....      19-95 

CWflsX)io.     430    ....     10000     ....     10000     ....     10000    ....     10000    ....     10000 

a  was  heated  to  66  or  92* ;   6  to  150*  for  2  hours,  whereby  10  per  cent,  was 
Tolatilised  (Johnston). 

Galbanum-resin  submitted  to  dry  distillation  yields  a  blue  oil 
(p.  238),  water,  and  umbelUferone  (Mossmer).     Probably  thus : 

0««H»Oi«  =  C«H»0*  +  C>«H*0*  +  4H0  (Hlasiwetz). 

Umbelliferone. 

With  warm  nitric  acid,  it  forms  acetic  and  oxalic  acids.  —  Dissolves  in 
oil  of  vitriol  with  dark  yellowish-brown  colour,  without  evolving  sul- 
phurous acid  (Meissner).  —  A  concentrated  alcoholic  solution,  satu- 
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rated  with  hydrochloric  acid  gas  and  heated  to  100',  yields  umbelli- 
ferone  and  a  brown  mass,  but  no  sugdi-  (Mossmer).  When  melted  with 
caustic  potcLshy  it  froths  up  and  evolves  aromatic  vapours,  the  residue 
containing  resorcin  {infra)^  oxalic  acid,  and  one  or  more  volatile  fatty 
acids  (GQasiwetz  &  Barth). 

Galbanum-resin  dissolves  slightly  both  in  cold  and  in  hot  solutions  of 
caitstw  potash,  and  forms  with  the  latter  a  soap  which  floats  on  the  surface 
of  liquid,  and  is  perfectly  soluble  in  water  (Meissner).  —  It  dissolves 
partially  in  bisulphide  ofcarbouy  and  easily  in  alcohol;  and  is  completely 
soluble  in  commercial,  but  only  partially  soluble  in  absolute  eth^' 
(Mossmer).  It  is  not  perceptibly  soluble  in  alcohol  of  60  p.  c,  and  but 
very  slightly  soluble  in  hot  oil  of  turpentine  and  oil  of  almonds 
(Meissner). 

Galbanum.  Mother^resin, — From  GaJhanum  officinale.  Brown  and 
white ;  brittle  in  the  cold,  but  becomes  tough  on  warming.  Has  an 
unpleasant  odour,  and  an  acrid,  bitter  taste.  An  alcoholic  solution 
reddens  litmus.  —  Contains  volatile  oil,  resin,  and  gum,  together  with 
woody  fibre  and  other  vegetable  residue.  —  By  dry  distillation, 
it  yields  umbelliferone  (Sommer,  N,  Br,  Arch.  98,  1),  a  yellow  water 
containing  acetic  acid,  a  pale-green,  afterwards  blue,  and  at  last  brown- 
red  oil,  beside  carbonic  acid  and  hydrocarbons  (Meissner),  With  nitric 
acid  of  sp.  gr.  of  1*2,  it  yields  styphnic  or  other  acids  (Bottger  &  Will). 
It  is  more  violently  attacked  than  gum  ammoniacum  by  nitric  acid  of 
sp.  gr.  1*34,  dissolving  rapidly  and  forming  camphretic  acid  (Schwanert, 
Ann.  Pharm.  128,  123).  —  Forms  a  milky  liquid  with  water  and 
yields  a  volatile  oil  by  distillation  (Pelletier,  Bull.  Pharm.  4,  97). 

Volatile  oil  of  galbanum  is  colourless,  of  sp.  gr.  0-8842  at  9° 
(Mossmer),  0-895  (Fmkh,  N.  Jahrb.  Pharm,  4,  285),  0-912  (Meissner). 
It  exerts  a  right-handed  action  on  polarised  light,  boils  at  160°,  and  is 
isomeric  with  oil  of  turpentine.  Hydrochloric  acid  gas  passed  into  it, 
turns  it  red  and  forms  crystals ;  dilute  nitric  acid  renders  it  dark  coloured 
without  forming  crystals  in  three  months  (Mossmer). 


Addendum  to  vol.  xi,  p.  379. 

Resorcin. 

C»H«0*  =  C"HW,0*? 

Hlasfwetz  &  Barth.     Wien.  Akad,  Ber,  49,  203  ;  Ann.  Pharm.  130, 
354 ;  Chem,  Centr.  1864,  806.  —  Zeitschr.  Ch,  Pharm,  7,  285. 

Formation.  By  melting  guaiacum,  galbanmn,  or  ammoniacum  resin 
with  caustic  potash. 

Preparation.  The  portion  of  galbanum-resin  soluble  in  alcohol  is 
melted  with  2  to  3^  parts  of  caustic  potash,  till  the  mass  becomes 
homogeneous,  the  reaction  being  attended  with  much  frothing  and  the 
evolution  of  aromatic  vapours.  The  fused  mass  is  at  once  poured 
into  water  and  acidulated  with  sulphuric  acid ;  and  after  cooling  and 
filtering,  the  liquid  is  repeatedly  shaken  with  ether,  which  takes  up 
resorcin.      The  ethereal  solution  is  evaporated,  and  the  residue  sub- 
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mitted  to  diBtillatioii,  when  a  distillate  is  obtained  consisting  at  first  of 
a  thick  oil,  and  afterwards  of  resorcin,  which  solidifies  to  a  crystalline 
mass.  The  product  is  purified  either  by  rectifying  and  collecting  the 
portion  passing  over  between  269^  and  279°,  or  by  dissolving  in  a 
little  warm  water,  adding  baryta-water  to  alkaline  reaction,  and  taking 
up  the  resorcin  by  ether,  in  which  case  the  fatty  acids  are  left  in 
combination  with  baryta. 

Properties.  Colourless,  rhombic  tables,  or  short  thick  prisms,  melt- 
ing and  volatilising  slightly  at  99^  and  boiling  without  decomposition 
at  271°.  Neutral ;  inodorous.  Has  a  disagreeable,  harsh,  sweet  taste. 
Vapour-density  =  4*1,  which  is  a  little  too  high,  owing  to  decom- 
position indicated  by  a  deep-brown  coloration  of  the  substance. 

Hlaaiwetz  &  Barth. 
mean, 

12  0  72    66-46    „'. 66-3 

6  H  6    6-46    6-7 

4  0  32     2910     290 

0»H«0* 110    100-00    1000 

Volume.        VapooiHlenBitj. 

Garbon^apour 12    4*9920 

Hydrogen 6    0-4168 

Oxygen 2     22186 


Besorcin-Yaponr  ....      2    ............    7*6264 

1 8-8132 

Isomeric  with  hydrokinone  (xi,  161  i  and  pyrocatechin  (xi,  379) ; 
homologous  with  orcin  (xii,  353). 

Resorcin  bums  with  a  luminous  flame.  —  When  exposed  to  the  air 
it  acquires  a  faint  reddish  colour.  —  Saturated  bromine-water  throws 
down  from  moderately  dilute  aqueous  resorcin  soft  needles  of  tribromo- 
resordn,  C'*Bi*H"0*,  which  dissolve  with  diflSculty  in  cold,  and  easily  in 
boiling  water  and  in  alcohol,  and  give  off  water  of  crystallisation  at 
100°.  —  Aqueous  resorcin,  mixed  with  ammonia  and  exposed  to  the  air, 
assumes  a  rose-red  to  brown  colour,  and  leaves  on  evaporation  a  dark- 
blue  residue,  which  dissolves  in  water  and  is  reddened  by  acids.  — 
Chloride  of  lime  colours  it  a  transient  violet;  sesquichloride  of  iron 
dark- violet  to  black,  the  colour  disappeamg  on  addition  of  ammonia, 
whilst  sesquioxide  of  iron  is  precipitated.  —  Resorcin  throws  down 
suboxide  of  copper  from  aUccdine  aohuions  of  the  oscide^  and  reduces 
nitrate  of  silver. 

Resorcin  dissolves  veiy  easily  in  watery  akoholy  and  ether^  also  in 
bisulphide  of  carbon  and  chloroform. 


Oxygen-nucleus  C^H**0*. 

Guaiaretic  Acid. 

C«H*W  =  C«H"0»,0'. 

Hlasfwetz.    Ann,  Pharm.  112,  182;  Chem.  Centr.  1860,   97;  E^opp*s 
Jahresb.  1859,  514. 
VOL.  XYn.  u 
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Hlasqcwstz  &  y.  Onjc.  Wten.  Acad.  Ber,  43,  463 ;  Ann.  Pharm.  119, 
266 ;  J.  pr.  Chem.  86,  363 ;  ZeiUchr.  Ch.  Fharm.  4,  499 ;  Chenu 
(kntr.  1861,  641 ;  N.  J.  Pharm.  41,  88 ;    Kapp's  Jahredf.  1861,  685. 

HuLsiWBTz  &  Babth.  Wtm.  Acad.  Ber.  49, 1 ;  Ann.  Pharm.  130,  346 } 
N.  Bepert.  Pkarm.  13,  193. 

Hadblich.  Ueber  die  Bestandth,  dea  Quajakharzea.  Dissert  Oott.  1862 ; 
J.  pr,  Chem.  87,  321;  Zeitschr.  Ch.  Pharm.  6,  104;  Chem.  CerUr. 
1863,  305;  R^p.  Ch%m.pureb,  271;  Kopp's  Jahresh.  1862,  466. 

Source.    In  guaiac-reain.    (See  below.) 

Preparation.  One  pound  of  gnaiac-resin  is  dissolved  in  a  suffi* 
dent  qaantity  of  alcohol  to  form  a  thin  syrup ;  the  solution,  clarified 
by  straining,  is  mixed  witli  a  strong  warm  alcoholic  solution  of  half 
a  pound  of  caustic  potash;  and  the  mixture  is  left  to  itself  for 
twenty-four  hours.  It  then  solidifies  to  a  pulpy  mass,  which  is  to  be 
purified  by  pressing  it  between  linen  cloth,  mixing  it  repeatedly  with 
strong  alcohol  and  pressing,  and  lastly  by  triturating  and  washing  it 
with  cold  water,  then  dissolving  in  a  large  quantity  of  boiling  weak 
alcohol.  On  coolmg  the  filtrate  it  is  obtained  in  crystals,  which  must 
be  twice  recrystallised.  The  potash-salt  of  guaiaretic  acid  thus  ob- 
tained is  decomposed  by  hydrochloric  acid,  whereupon  the  guaiaretic 
acid  is  thrown  down  as  a  soft,  sticky  precipitate,  which  is  washed  and 
dissolved  in  alcohol,  and  crystallises  from  the  solution  by  spontaneous 
evaporation  (Hlasiwetz^.  —  2.  The  powdered  resin  is  boUed  for  half  an 
hour  with  half  its  weight  of  lime  previously  made  into  a  milk ;  the 
liquid  is  strained  off;  and  the  solid  residue  is  dried  and  exhausted  with 
hot  alcohol  in  a  percolator.  The  light-yellow  tincture  thus  obtained  is 
freed  from  alcohol  by  distillation ;  tne  residue  is  dissolved  in  solution 
of  caustic  soda  of  sp.  gr.  1*3 ;  and  the  soda-salt  formed  on  cooling  is 
pressed,  recrystallised  from  water  containing  soda,  and  decomposed 
by  hydrochloric  add  (Hlasiwetz  &  v.  Gilm). 

Purification.  —  1.  By  recrystallisation  from  alcohol.  —  2.  By  re- 
crystallisation  from  warm  concentrated  acetic  add.  The  crystals  are 
washed  with  strong  acetic  add,  with  weaker  acetic  add,  and  with* 
water,  in  succession.  —  3.  The  alcoholic  solution  of  the  acid,  diluted 
with  water  till  it  becomes  turbid,  deposits  crystals  on  standing  over 
night,  as  is  also  the  case  with  an  alcoholic  solution  of  the  soda  or 

Eotash-salt  diluted  with  a  large  quantity  of  water,  after  addition  of 
ydrochloric  acid  (Hlasiwetz  &  v.  Gilm).  The  pure  add  remains 
colourless  in  the  air ;  its  alcoholic  solution  assumes  a  pure  grass-g^reen 
colour  with  sesquichloride  of  iron,  but  is  not  rendered  blue  or  green 
by  chlorine- water ;  neither  does  the  solution,  diluted  with  water  to  a 
DQiilk,  turn  blue  on  dropping  red  fuming  nitric  acid  into  it  (Hlasiwetz 
&  V.  Gihn). 

Properties.  The  crystals,  which  are  hydrated,  according  to  Hade- 
ilch,  are  obtained  in  the  anhydrous  state  by  melting  or  by  long  ex- 
posure to  heat.  —  They  exert  a  left-handed  action  on  polarised 
li^rht,  [aj  j  =  13-25**  (Hadelich).  When  rapidly  distiUed,  the  greater 
part  vohitilises  unchanged  (Hlasiwetz  &  v.  Gilm). 


\ 
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WatiwetMk        Haddifth, 
y,  GKlin. 
Dried,  mean.  mean, 

40  0 240    72-72    ^      72-53    71-98 

26  H 26    7-87    -        7-91    - 7-86 

8  0 64    19-41    19-56    20-22 

C3«H«08  ....    830    10000    10000    10000 

Decompositions,  1.  Gaaiaretic  add,  submitted  to  dry  distillaton,  yields 
a  thick  yellow  oil,  consistiDg  of  guaiacol,  gnaiacin,  and  pyroguaiacin, 
the  last  of  which  speedily  crystallises  out  (Hlasiwetz  &  v.  Gilm).  — 
2.  Bums  on  platinum-foil  with  luminous  flame,  leaving  no  residue.  -— 
8.  Nitric  acid  acts  violently  upon  it,  forming  a  yellow,  brittle  resin 
(Hlasiwetz  &  v.  Gilm),  but  no  oxalic  add  (Hadelich).  —  4.  Guaiaretic 
acid  dissolves  in  oil  of  vitriol  with  purple  colour ;  water  added  to  the 
solution  throws  down  a  white  product.  —  5.  Bromine  converts  its  solu- 
tion in  bisulphide  of  carbon  into  bromoguaiaretic  acid.  Chlorine  evolves 
a  large  quantity  of  hydrochloric  acid,  and  forms  a  red,  glutinous,  non- 
crystallisable  resin.  Pentachloride  of  phosphorus  acts  in  a  similar 
manner  (Hlasiwetz  &  v.  Gilm).  Hydrochloric  acid  passed  into  the 
alcoholic  solution  does  nut  form  an  ether  (Hadelich).  —  6.  The  acid 
melted  with  caustic  potash  yields  the  same  products  as  guaiac-resin, 
with  the  exception  of  the  acid,  which  turns  alkalis  green  (Hlasiwetz 
&  Barth).  —  7.  Chloride  of  acetyl  forms  a  substitution-product,  which 
crystallises  from  alcohol  in  granules  (Hlasiwetz). 

Combinations,  —  With  Water,  Mono-hydrated  Quiaiaretic  acid. 
Crystallises  from  alcohol  in  soft  small  nodules  and  scales,  having  a  faint 
odour  of  vanilla ;  from  acetic  acid  in  inodorous  brittle  needles ;  from 
alcohol  diluted  with  water  in  shining,  thin  laminae  (Hlasiwetz  &  v.  Gilm). 
Rhombic  pyramids  having  their  terminal  summits  acuminated  (Hadelich). 
Melts  at  75^  to  80'',  and  if  cooled  immediately  solidifies  to  a  crystalline 
mass ;  but  if  heated  above  its  melting-point,  it  solidifies  to  a  resin 
^Hlasiwetz  k,  v.  Gilm).  Loses  6*73  p.  c.  of  water  on  melting 
(Hadelich)  (1  at.  =5'17  p.  c). 

The  acid  is  perfectly  insoluble  in  water.  It  forms  with  bases  numo- 
and  semi-acid  scUtSy  and  is  therefore  bibasic  (Hlasiwetz  &  v.  Gilm) ;  but 
according  to  Hadelich,  who  obtained  a  quadrimetallic  lead-salt,  it  is 
quadribasic.  —  The  salts  of  the  alkalis  are  crystallisable,  those  of  the 
earths  and  metallic  oxides  are  amorphous  precipitates.  The  semi-add 
jiieutral)  salts  of  the  alkalis  are  obtained  only  with  excess  of  alkali. 
Their  solutions,  after  boiling,  deposit  mono-acid  salts  on  cooling,  while 
the  solutions  of  the  mono-acid  salts  suffer  further  change,  a  mixture  of 
free  add  and  acid  salt  being  deposited.  The  salts  are  decomposed  by 
mineral  acids  (Hlasiwetz  &  v.  Gilm). 

Guaiaretic  acid  dissolves  very  slightly  in  cold  or  warm  ammonia" 
water.  Sal-ammoniac  precipitates  the  acid  from  the  potash-salt  (EQasi- 
wetz  &  V.  Gilm). 

Potash-salt.  —  A.  Bibasic,  —  A  hot  moderately  strong  solution  of 
caustic  potash  dissolves  guaiaretic  add,  and  on  cooling  deposits  fine 
scales  of  the  salt.  Strong  solution  of  potash  solidifies,  on  addition  of 
the  acid)  to  a  pulpy  mass,  a  solution  of  which  in  warm  alcohol  deposits 
the  salt  in  scales  and  lazniuas  on  cooling.  — The  salt  is  also  thrown 
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downby  alcoholic  potash  from  an  alcoholic  solution  of  the  add  in  the 
form  of  an  indistinctly  crystalline  precipitate.— rContains,  at  100^, 
sometimes  4  at.,  sometimes  6  at.  water,  which  are  expeUed  at  140*^. 
By  dry  distillation  it  yields  white  vaponrs,  water,  and  a  little  empyreu- 
matlc  oil.  —  A  solution  of  the  salt  in  dilute  alcohol,  after  boUing  for 
some  time  and  cooling,  deposits  the  mono-add  siedt  (HIasiwetz  & 
V.  Gilm). 

Hlnsiwetz  &  Y.  Qilm. 


40  C 

28H 

2K. 

12  0.. 


a. 

fnean. 

240    ..... 

•••          C/4i  vv      •.... 

...      6467 

2o     •••. 

...         D'S8     ..... 

6-44 

78    

...      17-66    

...      17-28 

96    

...      21-71    

...      21-71 

0«H«K«08  +  4HO    ...•    442 100-00    100-00 


40  0.. 

BOH 

2K 

14  0.. 


h.  HIasiwetz  &  t.  Gibn. 

240  5217  62-38 

80  .  6-62  6-26 

78  16-99  16-68 

112  24-32  24-83 


0*'H?«KK)«  +  6HO    ....    460    10000    10000 

a  lost  8*16  p.  c.  of  water  at  140**  (4  at.  »  8*16  p.  c.)  ;  h  was  likewise  dried  at  100* 
before  analysis.  Both  salts  exhibited,  at  140**,  the  composition  of  the  semi-acid  salt, 
a  containing  23*0,  b  223  p.o.  KO  (by  calc.  2316). 

B.  Mono-acid.  —  Friable  crystals,  obtained  also  by  adding  carbonate 
of  potash  to  a  solution  of  the  acid  in  weak  alcohol,  heating,  and  adding 
dilute  alcohol  till  solution  is  eflFected.  Decomposed  by  prolonged  boil- 
ing of  the  solution.  —  Gives  off  4-8  p.  c.  of  water  at  120°  (2  at,  =  4-66 
p.  c.  HO)  (HIasiwetz  &  v.  Gilm). 

HIasiwetz  &  t.  Qilnu 

6217    61-42 

6-99    7-20 

.....      1010    9-83 

20-74    21-66 


40  0 

o^lOO* 
240 

27  H    

27 

TT 

89 

10  o 

80 

C»H»K0»  +  2H0....    886    100*00 


100-00 


Soda-salt  —  A.  Bxbasic.  —  Alcoholic  soda  throws  down  from  an 
alcoholic  solution  of  the  acid,  an  abundant  predpitate,  which  when  dis- 
solved by  heating  it  with  caustic  soda  and  water,  quickly  crystallises 
in  shining  laminse.  —  Dissolves  in  a  hot  mixture  of  water  with  an  equal 
quantity  of  alcohol,  the  solution  depositing  the  mono-acid  salt  on  cooBng 
(HIasiwetz  &  v.  Gilm). 

at  100**.  HIasiwetz  &  y.  Gilm. 

68-29  6806 

6-83  6-84 

11-22  11-47 

23-66  23-64 


40  0 

240 

28  H    

28 

2  Na  ., 

12  0 

46 

96 

C«H«Na»0«  +  4H0 ....    410    10000 


100-00 


The  salt  dried  at  120*  contains  12*36  p.  c  of  sodium,  and  is  therefore  anhydxouB 
(calc.  12-30  p.  cNa). 

B.  Mono-acid,  —  Small  shining  laminae,  which,  after   drying   at 
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100**,  lose  701  p.  c.  of  water  at  120^  (2  at.  HO  =  4-86  p.  c.)  (Hlasiwetz 
and  V.  Gilm). 

ai  100^  Hlasiwetz  &  t.  GKlm. 

40  0 240 64-86  6601 

27  H 27    7-29  768 

Na 23     « 6-21  614 

10  0 80    21-64  21-27 

0*'H»Na08  +  2H0  ....    370    10000    10000 

eU  120**.  Hlasiwetz  &  y.  Qilxn. 

40  0 240  6818    67-91 

26  H 26  710    7-62 

Na  23  6-63    6-39 

8  0 64  1819    1808 

C«H»Na08....    362    100^00    10000 

Bartfta-salt.  —  The  bibarytic  salt,  precipitated  from  chloride  of 
barium  by  the  potash-salt,  is  amorphous  and  chalk-white. 

Hlasiwetz  &  y.  Q-ilm. 

•      0«H«0«    812    6709 

2Ba0    163    82'91    82*61 

C«H2*Ba«08  ....    466    10000 

Lead-salt,  ^^tiadribasicf  —  An  alcoholic  solution  of  the  acid  is 
added  to  boiling  alcoholic  basic  acetate  of  lead,  in  (jjuantity  not  suffi- 
cient to  produce  complete  precipitation ;  the  whole  is  warmed  for  an 
hour  without  access  of  air ;  and  the  precipitate  is  washed  by  decantation 
with  boiling  alcohol  and  water.  —  White  precipitate,  which,  after  drying 
at  100**,  "does  not  give  off  any  water  at  130*  (Hadelich). 

Hadelich. 
at  130*.  mean, 

0«H«0«    326    43-94 

4Pb  416    66-06     56-79 

""        0«H»Pb«0»  ....    742    10000 

Ouaiaretic  acid  dissolves  in  1*86  parts  of  alcohol  of  90*2  p.c.  at 
15^,  and  in  the  same  quantity  of  ether.  It  is  soluble  in  bisulphide  of 
carbon^  chloroform^  acetic  acid,  acetate  of  ethyl^  and  benzene  (Hadelich). 


Oxy-bromine-nucleus  C*^Br*H*K)*. 

Bromogoaiaretic  Acid. 

G«Br*H«K)*  =  C«Br*H«K)',0«. 

Hlasiwetz  &  y.  Gilh.    Ann,  Pharm.  119,  275. 

Bromine  is  dropped  into  a  solution  of  guaiaretic  acid  in  bisul- 
phide of  carbon  till  the  liquid  passes  through  carmine-red  and  violet, 
and  assumes  a  brown  colour:  the  solution  is  then  evaporated  over 
the  water-bath.    The  crystals  which  remain  are  washed  with  cold 
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alcohol  and  dissolved  in  a  large  qnantity  of  boiling  aloohol,  from  whicfa 
the  acid  is  rapidly  deposited  on  cooling. 
Colourless,  loose,  shining  short  needles. 


HUwiwetz  k  t.  Gilm. 

o^lOO*. 

meam. 

40  C ... 

240    

8716 

8737 

4  Br 

820    

49-39 

•••••••• 

49-85 

22  H 

•  ••#•••■•«••••••               ^m^          •••■•» 

8-40 

••••«••• 

8-76 

80 

64    

10-06 

•••«•••■ 

9*62 

0«Br<H«0»    ....    646    10000    100-00 

Appendix  to  Ouaiaretic  Acid.. 

1.  Ouaiac  Beta-resin. 

O^H^M  or  0»H«*0«. 

Obtained  as  a  residue  insoluble  in  ether  in  the  preparation  of  gnaia- 
conic  acid  (p.  155).  This  residue  is  completely  freed  from  guaia- 
conic  acid  by  mixing  it  with  sand  and  treating  with  ether ;  it  is  then 
dissolved  in  alcohm,  decolorised  by  animal  charcoal,  and  precipitated 
by  pouring  the  solution  into  ether.  The  brown  floclq^  are  still  to  be 
purified  by  again  dissolving  and  precipitating,  and  lastly  by  precipitating 
the  alcoholic  solution  with  water. 

Red-brown  powder,  melting  at  200**  to  a  black  mass.  NeutraL  Dis- 
solves in  alkalis,  from  which  it  is  precipitated  by  acids.  The  alcoholic 
solution  is  precipitated  by  basic  acetate  of  lead,  but  not  by  the  neutral 
acetate.  —  Dissolves  easily  in  alcohol,  acetic  acid,  and  acetate  of  ethyl, 
but  is  insoluble  in  ether,  chloroform,  and  benzene.  Contains  at  100^, 
on  an  average,  67-81  p,  o,  C,  5'81  H.,  and  a  little  nitrogen 
(Hadelich). 

2.  Guaiac-yellow. 

ELadeuch.    Dissertation^  page  9. 

Yellow  colowring  matter  of  Guaiao  resin.    ObserFod  by  Pelletier. 

Powdered  guaiac  resin  is  boiled  with  milk  of  lime,  and  the  liquid  is 
filtered  and  evaporated,  so  that,  by  the  action  of  carbonic  acid,  the 
greater  part  of  the  lime  may  be  precipitated  as  carbonate,  whilst  most  of 
the  guaiaretic  acid  deposited.  The  residue  is  exhausted  with  water, 
and  the  solution  is  supersaturated  with  acetic  acid,  filtered,  and  left 
to  stand  for  14  days  or  longer,  when  small  pale-brown  tables  crystallise 
out.  The  crystals  dissolve  with  djfficultv  in  a  large  quantity  of  water, 
leaving  resin,  but  are  easily  soluble  in  ether  and  alcohol,  and  crystalliBe 
from  the  latter  on  evaporation. 

Pale-yellow,  quadratic  octohedrons  with  truncated  summits,  or  quad- 
ratic tables.  Inodorous,  bitter,  and  grating  between  the  teeth.  Contains 
nitrogen.    Neutral.    Without  action  on  polarised  light. 

When  heated  in  a  tube,  it  yields  a  distillate  of  brown  oU. Melts 


6UAIAC*BESnf.  247 

on  platinmn-foil  to  a  greenish-yellow  maBs,  with  loss  of  water,  and 
afterwards  bums,  evolving  suffocating  vapours.  —  Dissolves  in  oil  of 
vitriolj  forming  a  fine  blue  solution,  which  becomes  green  and  yellow 
as  it  absorbs  water,  but  turns  blue  again  on  wanning.  It  is  de- 
colorised by  the  addition  of  water.  —  Dissolves  in  fuming  nitric  acid 
with  orange  colour,  which  is  changed  to  red  by  oil  of  vitriol 

Difficultly  soluble  in  wcOer,  and  scarcely  at  all  in  boiling  hydrochloric 
acid,  either  strong  or  dilute,  by  which  it  is  not  decomposed.  —  Dissolves 
easily  in  aqueous  ammonia,  alkalis,  and  alkaline  earths,  with  deep  yellow 
colour,  which  is  destroyed  by  acids.  —  The  aqueous  solution  is  not 
precipitated  by  salts  of  the  metals,  with  the  exception  of  the  neutral 
and  basic  acetates  of  lead. 

Dissolves  easi^  in  bisulphide  of  carbon,  alcohol,  ether,  and  acetate  of 
ethyl,  and  with  difficulty  in  chloroform,  benzene^  and  oil  of  turpentine^ 


3.  Gaaiac-resin. 

BBAia>E.    Ann.  Chim.  98,  140. 

WoixASTON.     Gilb.  39,  294. 

BucHNER.    Repert.  3,  281. 

Pagenstecheb.    N.  Tr,  3,  1,  447. 

Taddei.    N.  Tr.  4,  2,  159. 

Planche.    J,  Pharm.  6,  16;  N.  Tr,  4,  2,  261 ;  Berl.  Jahrb.  1820.  16. 

Brandes.    Berl.  Jahrb.  1821,  143. 

UifVERDORBEN.    J^.  Tr.  8,  1,  57.  —  Pogg.  8,  481 ;  16,  369. 

Tromsdorff.    N.  Tr.  21,  1,  27. 

Fr.  Jahn.    N.  Br.  Arch.  33,  269. 

ScHACHT.    N.  Br.  Arch.  35,  3. 

W.  MijLLER.  N.  Br.  Arch.  35,  262. 

ScHoNBBiN.    Pogg.  67,  97  ;  73,  489  5  75,  351. 

OsAKN.    Pogg.  67,  372. 

From  Ouaiacum  officinale  (ffandbuch,  viii  [2],  20).  Obtamed  partly 
by  spontaneous  exudation :  Gummi  Guaiacum,  Resina  Guaiaci  nativa ; 
partly  by  exhausting  the  wood  with  alcohol :  Resina  Guaiaci.  —  Greenish 
externally,  reddish  and  greenish-brown  within ;  easily  triturable  to  a 
grey- white  powder ;  translucent ;  of  conchoidal  and  splintery  fracture. 
Sp.  gr.  1-205  (Pfaff),  1-2289  (Brande).  Becomes  tough  when  chewed. 
The  resin  prepared  from  the  wood  melts  in  boiling  water.  In  the 
form  of  powder  and  when  heated  it  has  a  balsamic  odour.  Tastes 
sweetish-bitter,  and  hot  and  harsh  in  the  throat:  the  resin  of  the 
wood,  however,  is  tasteless  (Buchner ;  Trommsdorff). 

Guaiac  resin  contains  71-00  p.c.  0.,  7-03  H.,  and  21-97  0.    It  is, 
however,  not  a  single  substance,  but  contains  -^^th  its  weight  of  a 
resin  insoluble  in  ether,  besides  yellow-colouring  matter  (Pelletier, 
J.  Pharm.  27,  386).     The  commercial  resin  contains,  besides  resin 
proper,   bark,  wooay  fibre,   gum,   and  brown  extractive    (Buchner, 
Repert,  3,  281).     On  evaporating  its  solution  in  cold  alcohol  on  flat 
plates,  and  heating  the  residue  for  12  hours  to  120°,  there  remains  a 
transparent,  ruby-red,  brittle  resin,  containing  68-54  p.  c.  C,  6*83  H., 
and  24-63  0.  (Johnston,  PhU.  Trans.  1839,  291). 
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Ouaiac  resin  contains,  in  100  parts,  10*50  parts  of  gnaiaretic  ada 
(p.  241)  70*85  of  guaiaconic  add  (p.  155),  9*76  of  beta-resin,  besides 
gum,  woody  fibre,  solid  constituents  insoluble  in  water,  guaiadc  acid 
(xi,  897 ;  and  xvii,  252)  and  gnaiac  yellow  (p.  240)  (Hadelicb). 

According  to  Unverdorben,  guaiac  resin  consists  of  a  portion  wbich 
is  soluble  in  all  proportions  in  aqueous  ammonia,  but  insoluble  in 
boiling  carbonate  of  soda,  and  precipitates  acetate  of  copper  at 
the  boiling  heat ;  together  with  a  large  quantity  of  a  second  resin, 
which  forms  with  ammonia  a  tarry  compound,  difficultly  soluble  in 
water,  and  giving  off  its  ammonia  on  boiling.  —  Jahn  distinguishes 
three  resins,  two  of  which  are  soluble  in  ether,  and  separable  from 
one  another  by  ammonia. 

According  to  Kosmann  {N.  J.  Pharm.  88,  82)  the  purified  resin  is 
decomposed  by  heating  with  dilute  sulphuric  acid,  with  separation  of. 
guaiaretin  and  formation  of  sugar.  This  observation  was  found  by 
Hadelich  not  to  be  correct,  either  in  the  case  of  crude  guaiac  resin  or 
of  any  of  its  constituents.  Kosmann  {Par.  Soc.  BulL  5,  891),  however, 
still  maintains  the  modified  statement  that  guaiac  resin  yields  with 
acids  a  very  small  quantity  of  a  brown  substance,  which  reduces 
cuprate  of  potash. 

Pelletier's  pure  guaiac  resin,  or  guaiacin^  is  obtained  by  precipi- 
tating the  tincture  with  neutral  acetate  of  lead,  washing  the  precipi- 
tate with  water  and  alcohol,  decomposing  it  with  hydrosulphnric  acid, 
and  extracting  with  alcohol.  Or  alcoholic  guaiac  resin  is  treated  with 
hydrated  oxide  of  lead,  whereby  an  easily  decomposible  compound  is 
formed.  —  It  possesses,  in  a  high  degree,  the  property  of  becoming 
blue  in  the  air,  or  under  water  containing  air,  or  under  boiled  water, 
with  evolution  of  hydrogen,  and  is  again  decolorised  by  hydrosulphuric 
acid  and  other  bodies  (Pelletier,  J.  Pharm.  27,  386). 

Alcoholic  guaiac  resin  deposits,  on  standing,  delicate  white  groups 
of  needles,  which  redden  litmus,  melt,  and  volatise  incompletely,  with 
decomposition ;  Landerer's  ffuaiacin.  The  crystals  assume  a  fine 
grass-green  colour  with  nitrous  acid  or  strong  nitric  acid,  and  a  pale- 
green  with  chlorine-water  or  iodine,  the  colour  disappearing  on  the 
volatilisation  of  the  iodine.  They  are  insoluble  in  oil  of  vitriol  and  in 
water,  but  strong  hydrochloric  acid  takes  up  a  portion  which  is  predpi- 
tated  by  alkalis.  They  are  insoluble  in  caustic  potash  or  its  carbonate, 
but  soluble  in  boiling  ammonia-water :  they  do  not  dissolve  in  cold 
alcohol  or  ether,  but  are  soluble  in  the  boiling  liquids,  from  which  they 
crystallise  on  cooling  (Landerer,  Repert,  52,  94).  Landerer  also  ob- 
tained from  ammoniacal  tincture  of  guaiacum,  splendid  green  prisms 
containing  ammonia,  only  partially  soluble  in  water  and  alcohol  (Jtepert. 
56,  88). 

Guaiacum  wood  contains  a  resin  resembling  commercial  guaiac 
resin  in  its  behaviour  with  solvents,  together  with  guaiacic  acid, 
guaiacin,  Rie^Fs  gum,  and  salts.  It  gives  up  to  boiling  water  guaiacic 
acid  (xi,  397),  precipitable  by  basic  acetate  of  lead,  and  afterwards 
yields  to  alcohol,  resin  and  guaiacin,  which  are  deposited  on  evapo- 
rating the  alcohol.  Guaiacin  forms  neutral  yellow  nodules,  having  a 
bitter  and  acrid  taste,  soluble  in  boiling  water,  and  more  easily  in  ether. 
It  is  not  turned  blue  by  nitric  acid,  as  is  the  resin  soluble  in  alcohol 
and  ether  (Riegel,  Jahrb,  pr.  Pharm,  14,  243).  —  Guaicum  bark  contains 
an  acrid  extractive  substance,  and  a  dark-brown,  brittle  resin :  the 
tincture  of  this  last  named  body  docs  not  acquire  a  blue  colour  with 
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faming  nitric  acid,  and  differs,  therefore,  from  ordinary  goaiac  resin 
(Trommsdorff). 

Gnaiac  resin  bums  with  a  powerful  aromatic  odour.  —  It  melts 
easily,  begins  to  decompose  about  300^,  and  when  subjected  to  thy 
distillation  yields  at  first  water  smelling  of  the  resin,  then  a  slightly 
add  water,  and  a  yellow,  light  oil  of  penetmting  odour,  and  at  last  a 
thick,  yellowish-brown,  heavy  oil,  whilst  charcoal  remains  behind 
(Unverdorben ;  Yolckel;  Sobrero).  During  the  distillation  carbonic 
acid  and  hydrocarbons  are  evolved  (Brandes).  No  umbelliferone  is  ob- 
tained (Sommer). 

When  the  product  obtained  by  the  dry  distillation  of  guaiac  resin 
in  an  iron  retort  is*  rectified,  there  pass  over  first  guaiaoene  (z,  411) 
with  a  large  quantity  of  water,  then  a  heavier,  thick  product,  and  at 
last  pyroguaiacin  (xii,  349),  which  solidifies  in  a  crystalline  mass.  On 
separating,  by  a  second  rectification,  the  middle  poition  from  the  first, 
which  consists  chiefly  of  guaiacene,  and  the  last,  which  contains  a  large 
quantity  of  pyroguaiacin,  there  remains  an  oil  which,  when  treated 
according  to  xii,  350,  yields  the  pyroguaiacic  add  {Pyrojaksaurt)  of  this 
work,  t.e.,  YolckeFs  guaiacol.  According  to  Hlasiwetz,  it  is  a  mixture 
of  two  homologous  oils  of  the  formula  C^HK)*  and  C"H*W,  the  latter 
of  which  may  also  be  obtained  from  ci^eosote  (see  xv,  161).  See  fiirtlier 
below.  Hlasiwetz's  statement  that  the  oil  also  containa  fiiifurol  was  refuted  by 
Schwanert  {Ann.  Fharm.  116,  285). 

Powdered  guaiac  resin  and  tincture  of  guaiacum,  as  well  as  paper 
moistened  with  the  tincture  and  dried,  are  turned  blue  by  ozonised 
oxygen^  but  not  by  ordinary  oxygen :  they  are  coloured  blue  also  by 
iodme,  bromine,  chlorine,  the  peroxides  of  manganese,  lead,  and  silver, 
by  oxide  of  silver,  oxide  of  mercury,  teroxide  of  gold,  permanganic 
add,  chromic  acid,  hyponitric  acid,  alkaline  hypochlorites,  finely 
divided  platinum,  and  by  sesquichloride  of  iron,  chloride  of  copper,  and 
ferricyanide  of  potassium.  The  blue  colour  is  destroyed  by  heat,  and 
also  by  reducing  agents,  as  phosphorus,  finely  divided  tin,  iron, 
zinc,  and  other  metals,  hydrosulphuric  acid,  hydroselenic  acid,  sul- 
phurous add,  proto-salts  of  iron  and  tin,  ferrocyanide  of  potassium, 
mineral  adds,  and  alkalis.  The  colour  disappears  also  spontaneously, 
the  rate  of  its  disappearance  depending  upon  the  nature  of  the  sub- 
stance producing  it.  After  being  frequently  coloured  and  decolorised 
the  tincture  loses  the  property  of  turning  blue  (Schonbein). 

Ordinary  air  also  produces  the  blue  coloration  when  a  very  small 
quantity  of  the  tincture  is  placed  in  strong  sunlight  and  shaken  with  a 
large  quantity  of  air  (Schonbein).     The  blue  (or  green)  colour  is  not 
produced  in  carbonic  acid,  and  m  oxygen  gas  only  on  exposure  to 
colourless  or  violet  light,  whilst  the  red  rays  of  light  concentrated  to 
a  focus,  reduce  the  green  to  yellow  again  ( Wollaston).     See  also  Jodin 
(AT.  J.  Pharm,  (4)  1,  56 ;  Compt.  rend.  59,  857).     The  tincture,  mixed 
with  common  salt,  and  submitted  to  the  electric  current,  immediately 
becomes  blue:  crude  impure  salt,  however,  itself  produces  the  blue 
coloration   (Osann).      See    also    Arnaudon  (Cimento   8,   281 ;   Kopp^s 
Jahresher.  1858,  451) ;  Regimbeau  (X  Phann.  15, 14);  Schacht  {N.  Br. 
Arch.  35,  3) ;  H.  Schiff  {Ann.  Phwnn.  Ill,  373). 

Powdered  guaiac-resin  acquires  a  bright  blue  colour  when  triturated 
with  gluten  which  is  not  spoiled,  or  with  flour  containing  a  large  qimn- 
tity  of  gluten,  but  in  all  cases  exposure  to  air  is  necessary.   The  colour 
is  not  formed  with  starch  (Taddei ;  Ridolfi).  —  Tincture  of  guaiacum 


260  APPBNDIX  TO  GUAIAUnC  ACID. 

tnniB  bine  also,  even  without  eKpoBtae  to  light,  when  dropped  upon 
slices  of  the  following  fresh  roots :  CocMearia  Armoracia  and  C.  offlcinaU$, 
BrcMica  Napus^  Symphytum  off,^  Bcrago  off,^  Sokmum  tuberomanj  Lmm^ 
iodan  Taraxacum,  Gichorium  (me  sap  of  which  also  possesses  the  pro- 
perty), Inula  Helenhan,  Arcticum  Lappa,  Scarzonera  hispamca,  Olyoyr^ 
rkiza  glabra,  Fumaria  off.,  Eryngium  campestre,  Daucus  Carota,  Angelica 
Archangelica,  AUhcea  off,,  Asparagus  off,,  Saponaria  off.,  Eumex  acUozOf 
Iris  germanica,  Nymphcea  aSxji,  Colchicum  autumnale  and  Allium  Ctpa* 
Most  of  these  roots  lose  the  property  on  drying,  and  some  even  when 
heated  to  100°.  The  fresh  roots  of  Rumex  acutus,  Fragaria  Vesca,  Poly^ 
podium  Filix  Mas,  and  others  do  not  produce  the  blue  colour  (Planche). 

The  substance  producing  the  blue  colour  occurs  in  all  parts  of  the 
potato,  but  the  colour  is  most  rapidly  and  vividly  produced  in  the  peel, 
and  at  the  places  where  eyes  occur.  Boiled  potatoes  do  not  possess 
the  colouring  property  (Sdionbein,  Fogg,  75,  857).  See  also  Schacht, 
Van  der  Broek  {Scheihund.  Onderzoek.  5,  3 ;  Stuck,  210 ;  and  5, 6,  Stuck, 
226 ;  abstr.  Pharm.  Centr,  1850,  635,  and  645).  Concerning  the  blue 
colour  produced  by  Vinum.  Sem,  Colchici,  see  W.  MuUer  {N,  Br,  Arch. 
35,  362). 

Oum  arable  made  with  cold  water  colours  powdered  gnaiacum  blue, 
but  this  property  is  not  possessed  by  a  solution  in  hot  water,  nor  by 
gum  tragacanth.  Milk  behaves  in  a  similar  manner,  fresh  milk  pro- 
dudng  the  blue  colour,  whilst  the  boiled  liquid  no  longer  possesses  the 
property,  even  after  cooling  and  saturating  it  with  air  (Planche). 

Tincture  of  guaiacum  is  not  coloured  blue  by  peroxide  of  hydrogen, 
but  on  adding  to  the  mixture  a  little  platinum-black,  it  immediately 
assumes  a  deep  blue  colour ;  mercury  also,  and  gold,  silver,  osmium, 
gluten,  diastase,  emulsin,  myrosin,  yeast,  and  all  vegetable  and  animal  sub- 
stances which  have  the  property  of  decomposing  peroxide  of  hydrogen 
(ii,  77)  act  in  the  same  way  as  platinum  (Schonbein,  N,  Repert,  13, 338). 

Chlorine  gcu  and  aqueous  chlorine  quickly  colour  powdered  guaiac- 
resin  green,  blue,  and  brown ;  ammonia  changes  the  brown  to  green, 
and  assumes  itself  the  same  colour  (Brande).  Chlorine  throws  down  a 
blue  precipitate  from  tincture  of  guaiacum.  This  precipitate  is  the 
guakaretic  acid  of  Jonas  {N.  Br,  Arch.  69,  20) ;  it  has  the  property  of 
rapidly  turning  fresh  tincture  of  guaiacum  blue. — Strong  nitric  acid 
dissolves  guaiac  resin,  even  in  the  cold,  with  evolution  of  nitric  oxide 
and  formation  of  a  large  quantity  of  oxalic  acid  and  other  substances 
(Brande).  Dilute  nitric  add  turns  the  tincture  blue  when  it  contains 
nitrous  acid  only  (Gmelin ;  Schacht).  Spiritus  nitr,  cether.  turns  it  blue 
immediately ;  the  neutralised  liquid  only  after  a  few  minutes  (Schacht). 
Oil  of  vitriol  dissolves  guaiac-resin,  forming  a  fine  dark-rea  solution, 
which  is  rendered  violet  by  water,  and  violet-blue  by  alcohol,  and  car- 
bonises when  heated  (Dulong ;  Trommsdorff ;  Schiff). 

Quaiac-resin  dissolves  partially  in  aqueous  ammonia  to  a  brown  liquid. 
—  It  dissolves  still  more  easily  in  aqueous  alkalis  and  their  carbonates, 
forming  red-green  or  brown-green  solutions,  which  are  precipitated 
by  acids  and  by  metallic  salts. 

With  melted  caustic  potash  and  a  little  water,  guaiac  resin  dissolves 
only  when  strongly  heated,  frothing  up  and  forming  a  homogeneous 
mass,  from  which  sulphuric  acid  throws  down  a  black  tar,  and  evolves 
an  odour  of  volatile  fatty  adds,  whilst  protocatechuic  acid  (xvi,  236), 
or  an  add  of  similar  composition,  and  a  second  add  which  turns  alkalis 
green,  remain  in  solution  (Hlasiwetz  &  Bartii). 
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On  eapenatarating  the  fused  alkaline  mass  with  dilute  snlphturio 
add)  filtering  from  tar,  and  agitating  with  ether,  these  two  adds  are 
dissolved,  and  remain  behind  when  the  ether  is  evaporated.  They  are 
dissolved  in  water  and  predpitated  with  neutral  acetate  of  lead ;  tiie 
washed  precipitate  is  decomposed  under  warm  water  by  hydrosulphurio 
add ;  and  the  liquid  is  filtered  and  evaporated,  whereupon  procatechuio 
add  crystallises  out,  imtil  the  mother-hquor  becomes  brown  and  thick. 
After  long  standing,  the  mother-liquor  solidifies  to  a  friable  mass,  which 
is  pressed,  decolorised,  and  purified  by  repeated  solution  and  sohdifica- 
tion.  —  In  this  way  a  white,  mealy  powder,  or  on  evaporating  the 
alcoholic  solution,  a  fissured  varnish  is  obtained,  containing,  after  dry- 
ing at  150°,  64*75  p.  c.  C.  and  6*39  H.  This  add  dissolves  in  water, 
alcohol,  and  ether :  its  solution  in  aqueous  alkalis  quickly  assumes  a 
dark  emerald-green  colour  on  exposure  to  the  air ;  sesquichloride  of 
iron  colours  it  olive-green,  which  is  changed  to  a  fine  violet-red  by 
soda.  It  reduces  cold  ammoniacal  nitrate  of  silver,  and  the  hot  nitrate 
free  from  ammonia,  also  alkaline  solutions  of  oxide  of  copper.  Its 
red  solution  in  oil  of  vitriol  turns  green  on  standing,  yellowish-green 
on  wanning ;  oxide  of  manganese  colours  it  olive-green  in  the  cold, 
and  dirty-red  on  warming.  The  acid  decomposes  carbonates;  it  is 
precipitated  from  its  aqueous  solution  by  neutral  acetate  of  lead,  the 
precipitate  being  soluble  in  acetic  acid  (Hlasiwetz  &  Barth). 

^coholic  neutrcU  acetate  of  lead  tibrows  down  from  tincture  of 
guaiacum  a  white  predpitate,  which  quickly  turns  blue  in  sunshine ; 
from  the  filtrate  ammonia  throws  down  a  second  predpitate  (Johnston). 
An  alkaline  solution  of  the  resin  does  not  predpitate  acetate  of  copper 
^Unverdorben).  The  tincture  reduces  nitrate  of  silver  in  the  Ught 
(Johnston). 

Ouaiac  resin  dissolves  abundantly  in  alcohol^  with  brown  colour 
[and  in  wood-spirit^  the  solution  turning  blue  in  the  same  way  as  the 
alcoholic  solution  (Schonbein)! ;  the  tincture  is  rendered  milky  by  water, 
and  is  predpitated  by  hydrochloric  and  sulphuric  acids,  but  not  by  acetic 
acid.  —  It  dissolves  slowly  but  completely  [only  partially  (Brande)] 
in  ether  Trommsdorff).  —  Dissolves  completely  in  fusel  oil  and  amylic 
aldehyde^  and  partially  in  valerianic  acid  and  valerianate  of  amyl  (Tranti- 
vein).  Dissolves  completely  in  creosote  (Reichenbach).  Cold  oil  of 
turpentine  dissolves  only  a  trace  of  guaiac-resin,  the  undissolved  portion 
turning  blue  and  then  green  (Trommsdorff) ;  the  hot  liquid  dissolves 
rather  more,  forming  a  colourless  solution,  which  is  coloured  blue,  red, 
and  yellow  on  evaporation  (Pfaff).  —  The  resin  is  insoluble  in^o^  oils. 


Addenda  to  the  products  from  Quaiac-resm  previously  described. 

1.  To  Ouaiacene  (x,  411).  —  Quaiol  of  VblckeL  Since  investigated 
by  Volckel  {Ann.  Fharm.  89,  848)  and  v.  Gilm  (Ann.  Pharm.  106, 
379). 

After  the  distillate  from  guaiac  resin  has  been  subjected  to  frac- 
tional distillation,  and  the  portion  passing  over  below  120°  is  collected 
apart,  this  portion  is  to  be  repeatedly  distilled  off  lime,  tUl  it  ceases  to 
be  altered  by  cold  caustic  potash,  and  is  no  longer  turned  green  by 
alcoholic  sesquichloride  of  iron.  It  then  forms  a  colourless,  highly 
refractive,  limpid  liquid,  boiling  at  US*',  and  having  a  bummg,  aromatic 
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taste,  and  a  powerful  stupefying  sweetish  odour  of  bitter  almonds.  It 
contains  71'55  p.  c.  0.,  9*82  H.,  and  18*63  0.,  corresponding  to 
Deville's  formula,  C^^HW.  —  It  is  oxidised  to  oxaUc  add  by  nitric 
add,  and  to  acetic  add  by  chromic  acid.  When  warmed  with  solid 
caustic  potash,  it  forms  a  brown  resin,  which  is  decolorised  by  melting 
the  mass  (without  formation  of  angeiic  acid  (x,  413).  Guaiaoene  is 
insoluble  in  ammorUa-'WcUery  and  in  cold  solution  of  caustic  potash  of 
sp.  gr.  1-25,  and  does  not  combine  with  alkaline  bisulphites  (y.  Gibn). 
—  Volckel  examined  impure  guaiacene,  to  which  he  gave  the  formula 

2.  Ouaiacic  acid  (xi,  397).  Obtained  from  the  resin  in  very  small 
quantities  only — about  1  decigramme  from  4  pounds  (Hadelich). 

8.  Gvmacol  or  Pyroguaiacic  acid  (xii,  350").  —  Guaiacol  obtained  by 
fractional  distillation,  and  purified  by  Volckel  s  method  (xii,  351,  2)  is  a 
mixture  of  two  homologous  oils  of  the  formulae  C**H*()*  and  C'*ff*W, 
the  latter  of  which  may  also  be  obtained  from  creosote  (see  xv,  161). 
By  agitation  with  strong  ammonia,  or  by  the  passage  of  ammonia-gas, 
it  is  converted  into  a  slightly  coloured  crystalline  mass,  which  is 
pressed,  dissolved  immediately  in  a  little  warm  ether,  and  after  cooling 
in  a  closed  vessel,  decomposed  by  strong  alcoholic  potash.  Anmionia 
is  thus  liberated,  and  the  whole  solidifies  to  a  white  crystalline  mass, 
which  is  again  pressed,  washed  with  ether,  dried  in  a  vacuum,  and 
afterwards  decomposed  by  aqueous  oxalic  acid  or  sulphuric  acid.  The 
oil  thereby  separated  is  washed,  dried,  and  rectified.  It  is  colourless, 
and  has  a  veiy  agreeable  odour. 

The  oil  heated  to  boiling  in  a  retort  yields,  between  203**  and  230**, 
products  which  have  at  first  a  greater  density,  and  contain  a  smaller 
proportion  of  carbon  and  hydrogen,  and  afterwards,  at  a  higher  boiling- 
point,  a  lower  specific  gravity. 

Specific  grayity  at  13*  aooording  to  Hlaaiwets. 

Portion  at  210*  »  11171  Portion  at  220*  -  10894 

„  216—218*  -  11162  „       „  220—226*  «»  1*0900 

„  218**  -  11116 


Hlasiwets. 
206—210*.      216—218.      219—220*. 

UC   67-74    ....      67-95    ....      6861    ....      69-83        16  0  69-56 

8  H  6-46    ....        6-93    ....        693    ....        763        10  H 724 

4  O  25-81     ....       26-12     ....       24*46     ....       2264  4  O  2320 

0>*H«0*....    100-00    ....     100-00    ....     100-00    ....     10000        C?«HWO*....     100-00 

The  potash-salt  of  the  compound  C"H"0*  forms  with  chloride  of 
phenyl  an  aromatic  smelling  oil,  but  no  pyroguaiacin. 

Both  oils  form  compounds  with  ammonia  and  potash,  tiie  compound 
with  the  latter  base,  when  prepared  with  oil  of  low  boiling-pointy 
having  the  composition  C'^ffKO*.  By  treating  crude  guaiacol  as  above, 
and  crystallising  the  product  fi-om  alcohol,  white  potash-salts  are  pro- 
duced, containing  either  ^  at.,  or,  when  an  excess  of  caustic  potash  is 
employed,  1  at.  of  potassmm  to  16  at.  of  carbon. 


HTDROBBRBSBINS.  268 

Hlanwets.  HkMiwetK 

CMHrO» 68-08  CP«HK)« 60-84 

KO 28-81    ....      28-33  KO 2217    .^    22-68 

4  HO 1816    ....      18-40  4  HO 1699 

C^H'KO*  +  4aq.    10000  0"H»KO<  +  4aq.    10000 

The  bi-add  salt  contams  14*75  p.  c.  of  potash,  corresponding  to  the 
formula  C»H»KO»  +  (2  aq)  (cala  14-15  p.  c.  KO).    (Hlasiwetz.) 
Guaiacol  does  not  reduce  moist  oxide  of  silver  (Schwanert). 


Oxy-ato-nuclms  C«NH»0". 

Hydroberberine. 

Hlashitetz  and  y.  Oilm.    Ann.  Pharm,  Suppl.  2,  191. 

Preparation,  Six  parts  of  berberine,  100  parts  of  water,  10  parts 
of  oil  of  vitriol,  and  20  parts  of  glacial  acetic  acid,  together  with  a 
large  quantity  of  granulated  zinc,  and  a  few  pieces  of  platinum  foil, 
are  introduced  into  a  capacious  flask  provided  with  an  upright  con- 
denser, so  that  the  condensed  products  may  flow  back  into  the  flask. 
The  contents  of  the  flask  are  neated  to  the  boiling-point,  and  kept  at 
that  temperature  for  an  hour  or  two,  or  until  the  colour  of  the  houid 
has  passed  through  dark  gold-brown  to  light  wine-yellow.  The 
liquid  is  then  filtered ;  any  cirstals  that  may  have  separated  are  dis- 
solved in  a  little  very  dilute  sulphuric  acid;  and  the  whole  is  precipitated 
with  excess  of  ammonia.  The  yellowish-white  precipitate  thus  pro- 
duced is  washed  with  water,  dried,  triturated,  and  repeatedly  boiled 
with  alcohol.  The  hydroberberine,  which  is  difficultly  soluble  in  alcohol, 
is  deposited  in  crystals,  partially  during  filtration,  but  chiefly  after 
standing  and  concentration.  The  crystals  are  purified  by  oft- 
repeated  crystallisation  from  alcohol ;  or,  the  solution  containing  zinc  is 
mixed  with  an  excess  of  a  saturated  solution  of  chloride  of  sodium, 
and  the  hydrochlorate  of  berberine  thereby  separated  is  decomposed 

by  alcoholic  ammonia.     In  this  way  fths  of  the  berberine  employed  is  obtained 
as  hydioberbeiine. 

Properties.  Small  colourless  or  yellowish  needles,  having  an 
adamantine  lustre,  or  long,  flat  needles  of  the  monoclinic  system. 
Does  not  lose  weight  at  100". 


o^lOO*. 
40  0 240    . 

21 H    21    

• 

70-79    .... 

413    ..... 

6-19    .... 
18-89    .... 

....      70-66 
4-14 
6-60 

8  0 64    

....      18-71 

C«NHn0»  ....    339    .. 

10000    .... 

....    lOOOO 

Decampoeitions.    1.  Solutions  of  hydroberberine  assume  a  yellow 
colour  on  standing  in  the  otr,  or  on   prolonged  boiling.  —  2.  BUute 
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nitrie  add,  dropped  into  an  alcoholic  eolation  of  the  hydrochlorate, 
gradually  forms  berberine ;  on  heating  the  solution,  red  yapours  are 
evolved.  —  8.  ^n>mtn«  converts  hydroberberine  dissolved  in  bisulphide 
of  carbon,  into  hydrobromate  of  berberine : 

C«NHaO>  +  4Br  =  C«WHV08,HBr  +  8HBr. 

4.  Hydroberberine  dissolves  in  oil  of  vitriol  with  yellowish-green 
colour,  which  becomes  darker  on  standing,  and  is  changed  to  red- 
brown  by  chromic  add.  —  5.  Iodide  of  ethyl  forms  hydriodate  of  ethyl- 
hydroberberine. 

Comhinationa.  Hydroberberine  is  insoluble  in  water.  —  It  combines 
with  acids  to  form  mono-  and  bi-acid  acUts,  which  are,  for  the  most  part, 
easily  crystallisable.  From  their  solutions  ammonia  and  potash  throw 
down  the  base  in  white  flocks,  which  run  together  to  a  plaster  in  hot 
liquids. 

Phosphate  of  hydroberberine  forms  large  rhombic  tables. 

Sulphate  of  Hydroberberine.  —  A.  Mono-acid.  Prepared  by  heating 
very  dUute  sulphuric  acid  to  the  boiUug  point  with  excess  of  hydro- 
berberine. From  the  solution,  which  still  has  an  acid  reaction,  the  salt 
is  deposited  in  tufts  of  colourless,  hair-Hke  crystals,  turning  yellow 
when  warmed,  and  losing  their  water  of  crystallisation  over  oil  of 
vitriol,  or  more  easily  at  100". 


0  O 

Dried. 

14    

...••••.••       22     ••■•*.■ 
72 

.      61-86 

8-61 

667 

.      18-65 

.      10-81 

Hlftaiwetz  k  r.  GKlm. 
69-48  to  6016 

........      6-80  „    6-10 

DV^^»»»«  ■••«  ••■•••« 

40    

U-21  „  12-68 

<>»NH«»0»,HO,SO»  ....    888    100^ 

It  probably  contained  an  admixtoxe  of  the  following  lalt. 

B.  Seaqvi-acid.  —A  solution  of  hydroberberine  in  slight  excess  of 
dilute  sulphuric  acid,  yields  by  spontaneous  evaporation,  large,  trans- 
parent, very  regular  rhombohedrons,  frequently  accompanied  by  the  salt 
A.  The  crystals  are2C«NH»K)»,3(HO,SO»)+8aq.;  they  become  duU 
and  fissured  in  the  air,  and  at  a  moderate  temperature  lose  8*27  p.  c.  of 
water  (8  at.  =  8*02  p.  c),  and  are  converted  into  the  lemon-yellow 
anhydrous  salt.  —  At  100^  it  turns  darker,  and  melts  to  a  glassy  mass, 
losing  weight,  and  becoming  insoluble  in  water.  A  solution  of  the 
salt  in  water  deposits  crystals  of  A. 

Air-dried.  Hlasiwetz  k  y.  Qilm. 

80  O 480    68-50    6848 

2  N 28     8-16 

68  H 63    5-90    5*93 

27  O^ ^     216 24-08 

_      ^°Q^  " 120    13-37 18-16 

2C«NH«0»^(H0.S0»)  +  Saq.  ...    897    . 100-00 
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DU    KJ        ••M.M..»*.*M*»«««**....M...«.... 
aB    J^         ...... ....M|. .............. ....I... 

45  H  ^ 

Dried. 

28 

45    

152    

120    

5818 

8-89 

5-45 

18*48 

14-55 

67-94 
6*97 

19  O  

8S0»   

14-49 

2C«NH»0«,8(HO, 

SW   .... 

825    

10000 

Tbe  salt  oontaiiu  8  at.|  not  4  at.  water ;  the  dried  salt  45  at.,  not  47  at  hjdro- 
gen,  as  eironeouslj  stated  in  Ann.  Fhetrm.  Suppl.  2,  208  (Kr.). 

C.  Bi-acid.  —  Moderately  dilute  solutions  of  A  and  B  are  rendered 
turbid  by  excess  of  sulphuric  acid,  and,  when  more  concentrated, 
deposit  a  tough  resin,  which,  on  standing,  is  converted  into  nodules  of 
a  bi-acid  salt^  crystallisable  from  absolute  alcohol. 


40  0  .. 

N  .. 

28H  .. 

10  0  .. 

2S0» 


Hhwiwetz  k  v.  Gilm. 

<d\W. 

mean. 

240    ....... 

54*92 

64-78 

14 

8*22 

28     

5-26 

5-61 

80    

18-30 

80    

18-30 

18*59 

0«NH«0»,2(H0,B0») ....    437    10000 

Hydriodate  of  Bydroherberine,  —  White,  crystalline  precipitate  or 
colourless  granules,  precipitated  by  iodide  of  potassium  from  sulphate 
of  hydroberberine.    Very  di£Scultly  soluble  m  water. 


40  0  

atl20\ 

240    ........ 

14    

22    

64    

127    

51-87 

2-99 

4-71 

1874 

2719 

Hlaaiwets  k  t.  Gilnu 
^    51-80 

N  

82  H 

502 

8  O  

I    

27*87 

0«NH«0»,HI  .... 

467 

100-00 

Hydrohromate  of  Bydroherherine.  — Obtained  in  the  same  way  as  the 
preceding  salt,  wluch  it  resembles. 

Bydrochlorate  of  Hydroberberine,  —  Hydroberberine  in  contact  with 
hydrochloric  add  gas.  is  converted  into  a  white  powder,  which  crystal- 
lises from  hot  water  m  laminae.  The  easily  formed  solution  of  hydro- 
berberine in  warm  dilute  hydrochloric  acid  solidifies  in  the  cold  to  a 
jelly,  which  is  converted  into  diflficultly  soluble  crystals  on  standing. 
The  salt  is  precipitated  from  the  sulphate  by  chloride  of  sodium ;  it 
dissolves  in  alcohol  containing  hydrochloric  acid  more  easily  than  in 
water,  and,  on  adding  water  to  the  solution  till  turbidity  is  produced, 
heating,  and  setting  aside,  the  salt  crystallises  in  small  colouilesB  tables 
or  nodules. 

at  100*.  Hlaaiwetz  k  t.  GHhn. 

40  0    240  68-91     63-70 

N    14  8-78 

22  H   22  6-86     6*12 

8  0    64  17-06 

a   85-5  9-46     9-44 

C«NH"0»,HC1  ....    875*6    10000 
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Nitrate  of  Hydroherherine.  —  Obtained  with  dJfficalty  (on  aooonnt  of 
the  oxidising  action  of  the  acid)  by  dissolving  hydroberberine  in  nitric 
acid,  or  more  easily  in  a  pure  state  by  mixing  hot  very  dilute  solutions 
of  sulphate  of  hydioberberine  and  nitrate  of  soda.  —  Fine,  iridescent 
lamin»  or  rhombic  tables,  drying  up  to  a  silvery  pellicle. 

at  100*.  Hlasiwets  k  y.  Gflm. 

40  0 240    69-70  69-86 

2N 28    6-96  7-02 

22  H 22     5-47  6-81 

14  0 112    27-87  27-32 

C"NH»08,H0,N0»    ....    402    10000    10000 

Chloroplatinate  of  Hydroherherine.  —  Bichloride  of  platinum  throws 
down  from  aqueous  hydrochlorate  of  hydroberberine  an  abundant  preci* 
pitate,  which,  when  a  hot  alcoholic  solution  is  employed,  is  obtained  in 
orange-yellow  crystals.  —  Dissolves  with  difficulty  in  water  and  alcohol, 
more  easily  in  alcohol  containing  hydrochloric  acid. 

40  0 

N   

22  H    

8  O    

Pt  

8  a   106-6 


at  IQO: 

Hlasivetz  k  y.  G-ilm. 

240 

44-08 

48-93 

14       

2-66 

22       

404 

4-44 

64       

11-74 

98-6    

18-07 

18-14 

106-6    

19-66 

C«NH«O«Jia,Pt0P    ....    646-0    10000 

The  acetate  forms  large  tables  and  prisms ;  the  oacalate  small  rhombic 
tables ;  the  tartrate  clusters  of  needles. 

Hydroberberine  dissolves  in  alcohol,  more  espedally  when  hot.  Tt 
dissolves  in  bisidpkide  of  carbon  and  chloroform  more  easily  than  in  cold 
alcohol,  and  crystallises  from  the  solutions. 


Ethyl-hydroberberine. 

C^NH«W  =  C«NH"(C*H»)0»,H». 

Hlasiwktz  &  T.  OiLU.    Ann.  Pharm.  SuppL  2,  191. 

Obtained  in  combination  with  bydriodic  add  by  heating  triturated 
hydroberberine  with  excess  of  iodide  of  ethyl  in  the  water-bath,  and 
crystallising  the  semi-fluid  product  from  alcohoL  —  Pale  yellow, 
rhombic  prisms,  brittle  and  bitter,  soluble  in  hot,  and  less  ea^y  in 
cold  water. 

Pritms.  Hlasiwefcz  k  y.  Gilm. 

44  0    264  68-33    62*96 

N   14  2-82 

26  H  26  6-26 662 

8  0   64  12-96 

1 127  26-66    26-41 


C«NH»(0«H»)0»,HI    ....    406    100*00 
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Papaverine. 

G.  Merck.     Ann.  Pharm.  66,  125  ;  Pharm.  Centr.  1848,  939  ;  N.  Br. 

Arch.  56,  312  ;  N.  J.  Pharm.  15, 167.  —  Ann.  Pharm.  73,  50 ;  Pharm. 

Centr.  1850,  52. 
Ain>£RSON.     Trans.  Roy.  Soc.  Edinb.  21,  1,  195;  Chem,  Gaz.  1855,  21 ; 

Ann.  Pharm.  94,  235 ;  Pharm.   Centr.  1855,  279  ;  J.  pr.  Chem.  65, 

233. 

DisooTered  in  1848  by  Merck,  in  opium. 

Preparation.  An  aqueous  extract  of  opium  is  precipitated  with 
caustic  soda ;  the  precipitate,  coDsistlng  chiefly  of  morphine,  is  treated 
with  alcohol ;  the  brown  tincture  thereby  obtained  is  evaporated ;  and 
the  residue  is  mixed  with  a  little  ammonia,  whereby  (at  first)  a  brown 
resinous  precipitate  is  produced.  This  is  dissolved  in  dilute  hydro- 
chloric acid,  and  mixed  with  acetate  of  potash,  which  separates  a  dark 
resin.  This  last  body  is  washed  with  water  and  boiled  with  ether,  from 
which  papaverine  aystallises  on  cooling.  —  A  simpler  plan  is  to  dry 
the  brown  resin  over  the  water-bath,  and  add  to  it  an  equal  quantity 
of  alcohol,  whereby  a  thick  syrup  is  produced,  which  solidifies  in  a 
crystalline  mass  on  standing  for  some  days.  The  crystals  are  pressed, 
and  purified  by  recrystallisation  from  alcohol  with  the  help  of  animal 
charcoal.  The  papaverine  thus  obtained  "Contains  narcotine,  which  is 
removed  by  dissolving  the  crystals  in  hydrochloric  acid  and  recrystal- 
lising  the  hydrochlorate  (Merck). 

Anderson  prepares  papaverine  from  the  black  mother-liquor  obtained 
in  the  preparation  of  morphine,  codeine,  &c.,  according  to  xvi,  420,  as 
follows:  1.  IVom  narcotine  containing  papaverine.  When  this  substance 
is  crystallised  repeatedly  from  boiling  alcohol,  the  more  easily  soluble 
papaverine  remains  in  the  mother-liquors  and  crystallises  therefrom 
mixed  with  narcotine.  The  crystals  last  obtained  are  triturated  and 
treated  repeatedly  with  small  quantities  of  acetic  acid  so  long  as  the 
acid  is  completely  neutralised,  and  the  filtered  solutions  are  precipitated 
with  ammonia  (or  caustic  potash).  The  precipitate  thus  obtained  must 
be  crystallised  from  boiling  alcohol,  as  otherwise  it  retains  a  large 
quantity  of  ammonia  {Chem.  Soc.  Qu.  J.  15,  466).  —  2.  From  the  precipitate 
thrown  down  by  basic  acetate  of  lead,  and  containing  resin^  narcotine,  and 
papaverine.  The  precipitate  is  boiled  with  alcohol ;  the  alcohol  is  eva- 
porated ;  the  residue  is  dissolved  in  hydnxshloric  acid ;  and  the  solution, 
filtered  from  resin,  is  left  to  crystallise,  whereupon  hydrochlorate  of 
papaverine  separates,  whilst  hydrochlorate  of  narcotine  remains  in  the 
mother-liquor.  —  3.  Papaverine  is  also  obtained  in  the  preparation  of 
opianyl  ^Meconin)  according  to  xiv,  423. 

Properties.  Papaverine  crystallises  from  alcohol  in  confused  masses 
of  white  needles.  Its  solutions  scarcely  restore  the  colour  of  reddened 
htmus.  It  has  no  particular  action  on  the  organism  (Merck).  Its 
rotatory  action  on  polarised  light  is  but  slight,  and  on  account  of  the 
difficult  solubility  of  papaverine,  cannot  be  determined  with  certainty 
(Bouchardat  &  Boudet,  N,  J.  Pharm.  23,  192.) 

VOL.   XVII.  s 
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40  0   240  70-79 

K 14  413 

21 H 21  6-20 

8  0  61  18  88 


ierck. 

Anderson. 

mean. 

70-59     ... 

4-75     ... 

6-53     .. 
1813     .. 

70-63 

4-17 
6-40 

18-80 

C«^NH2i08....     339     10000     10000     10000 

Isomeric  with  lijdroberberine. 

Decojnposkions,  1.  Papaverine  assumes  a  purple  [deep  blue  (Merck)"] 
colour  with  oil  of  vitriol  (Anderson  ;  Guy).  Permanganate  of  potash 
colours  the  solution  gieon,  then  slate-grey  (Guy,  Anal.  Zeifschr.  1,  93). 
—  2.  It  dissolves  in  dilute  tiitric  acid  without  decomposition,  but  on 
warming  the  solution  with  excess  of  strong  nitric  acid,  it  acquires  a 
dark-red  colour,  evolves  red  fumes,  and  deposits  orange-coloured 
crystals  of  nitrate  of  nitropapaverine  (Merck  ;  Anderson).  —  3.  Bromine- 
water^  droj)ped  into  hydrochlorate  of  papaverine,  produces  hydrobromate 
of  broraopapaverine  (Anderson). — 4.  Chlorine,  passed  into  a  solution 
of  hydrochlorate  of  papaverine,  turns  it  brown  and  throws  down  a 
dirty-grey  precipitate,  a  solution  of  which  in  boiling  alcohol  deposits, 
on  cooling,  the  hydrochlorate  of  a  chlonnated  base  in  the  form  of  a 
resin  (Anderson).  —  5.  Papaverine  heated  with  soda-lime,  evolves  a 
volatile  base,  probably  propylamine  or  ethylamine,  the  platinum-salt  of 
which  contains  3  621  p.  c.  of  platinum  (Anderson).  —  6.  Papaverine 
turns  brown  when  heated  with  peroxide  of  manganese  (or  peroxide  of 
lead),  sulphuric  acid,  and  water,  and  after  boiling  for  some  hours 
deposits  brown  crystalline  flocks,  which  dissolve  in  alcohol,  and  also  in 
water  when  washed  therewith,  and  arc  precipitated  from  the  aqueous 
solution  by  sulphuric  acid  (Merck).  —  7.  Papaverine  heated  with  iodide 
of  ethyl  yields  hydriodate  of  papaverine  without  forming  ethyl- 
papaveriue.  The  reaction  is  .  attended  either  by  the  formation  of 
alcohol : — 

C«NH«08  +  OH«l  +  2H0  -  C«NIPi08,HI  +  C^H«0». 

or  (since  a  portion  of  the  papaverine  is  converted  into  hydriodate  oven 
in  the  absence  of  watei*)  by  the  formation  of  ether : — 

C«NH«08  +  C»H«I  +  C*n«02  =  0«NH2iO8,HI  +  2C^H*0. 

(How,  Trans,  Roy,  Soc.  Edinb.  21,  1,  27 ;  Ann  Pharm,  92,  336.) 

Comhin<ition8.  Papaverine  does  not  dissolve  in  water.  Its  salU  are 
for  the  most  part  difficultly  soluble  in  water  (M^rck). 

Carbonate  of  papaverine  is  prepared  in  the  same  way  as  carbonate 
of  morphine,  by  precipitating  the  hydrochlorate  with  carbonate  of 
silver,  and  not  by  precipitation  with  alkaline  carbonates  (IIow,  Chem, 
Gaz,  1854,  341). 

Sulphate  of  papaverine  is  crystallisable  (Merck).  —  The  hyposulphite 
is  soluble  and  is  obtained  by  the  action  of  hydrosulphate  of  ammonia,  in 
the  same  way  as  the  morphine  salt  (xvi,  430)  (How). 

Papaverine  and  Iodine.  —  a.  With  3  at.  Iodine.  —  Crystallises  after 
Bome  time  from  tincture  of  iodine  to  which  papaverine  has  been  added. 
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—  Small  rectangular  prisms,  dark-red  by  transmitted,  purple-red  by 
reflected  light.  —  Not  altered  by  dilute  acids,  but  decomposed  by  am- 
monia or  potash,  with  separation  of  papaverine.  Insoluble  in  water. 
Soluble  in  boiling  alcohol  (Anderson). 

40  0  

N  ...: 

21  H  

8  0    

31 


Anderson. 

240    

...       83-33     .. 

8302 

14    

1-95 

21     

2*92 

8-21 

64    

8-88 

381     

...       52-92     .. 

62-90 

0«NH2»0«,3I 720    10000 

b.  With  5  aU  Iodine,  —  By  evaporating  the  mother-liquor  of  the 
preceding  salt,  crystals  are  obtained,  which  separate  from  alcohol  in 
thin  reddish  needles,  appearing  orange-coloured  by  transmitted  light. 
—  Evolves  iodine  when  heated  over  100°.  Rapidly  decomposed  by 
ammonia  (Anderson). 

40  0  

N  

21  H  

8  O  

6  I  


Anderson. 

240    

...      24-64    .. 

24-78 

14    

1-43 

21     

215    .. 

2-59 

64     

6-57 

635     

...      65-21     .. 

64-60 

C«NH«>08,5I 974    10000 

Hydriodate  of  Papaverine.  —  Papaverine  dissolves  in  a  mixture  of 
alcohol  and  iodide  of  ethyl,  partially  in  the  cold,  and  completely  when 
heated  in  the  water-bath ;  on  concentrating  the  solution,  crystals  of 
hydriodate  of  papaverine  are  obtained.  (See  above.)  Colourless  rhombic 
crystals,  which  turn  brown  at  100°,  with  loss  of  weight,  and  after- 
wards throw  down  a  brown  resin  when  dissolved  in  hot  water.  Dis- 
solves easily  in  boiling  water,  the  solution  becoming  milky  on  cooling 
and  depositing  oily  drops,  which  afterwards  solidify  in  needles.  Solu- 
ble in  alcohol,  but  in  absolute  alcohol  the  crystals  dissolve  only  on 
boiling  (How). 

How. 

C^'NH^O" 340    72-8 

1 127    27-2      27-02 

C«NH«0',HI    467    100*0 

Hydrochlorate  of  Papaverine.  —  Papaverine  dissolves  easily  in  dOute 
hydrochloric  acid,  and  is  precipitated  from  the  solution  by  a  larger 
quantity  of  hydrochloric  acid  in  the  form  of  a  thick  heavy  oil.  On 
standing  for  some  time,  crystals  foi*m  in  the  oil,  as  well  as  in  the  super- 
natant Squid,  so  that  the  oily  layer  is  converted  at  last  into  a  heap  of 
short  needles  (Merck).  Right  prismatic,  hemihedral.  Rhombic  prism  y 
(fig.  53)  having  the  obtuse  lateral  edges  slightly  truncated  by  p^  the 
bevelling  faces  w  resting  on  the  acute  lateral  edges,  and  the  octahedron 
a  being  hemihedrally  developed,  y  :  y  over  p  =  100°  ^opp)  ;  ui 
u  above  =  119°  20'  (Kopp) ;  a  :  w  =  149°  15'  (Pasteur);  Kopp,  Ann. 
Pharm.  66, 127.  —Pasteur,  N.  Ann.  Chim.  Phys.  88,  456.  Very  slightly 
soluble  in  cold  water  (Merck). 

b2 
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at  100«.  Merck. 

40  0 240  63-91    6874 

N    14  8-72 

22  H   .^ 22  5-86    6*07 

8  0    64  1708 

01  35-5  9-48    9-42 

C«NH2iO»,H01  ....     375-5     10000 

Nitrate  of  Papaverine,  —  A  hot  solution  of  the  hydrochlorate  is 
deoomposed  by  nitrate  of  silver :  the  filtrate  crystallises  on  cooUng.  — 

It  u  not  obtained  pure  by  treating  papayerine  with  nitric  aoid,  as  the  alightest  exoesa 
of  acid  colours  the  solution  yellow  (Merck). 

Merck. 

40  0  240  69-70 6094 

2  N  28  6-96 

22  H  22  6-47     6-21 

14  O  112  27-87 

C«NH»»08,H0,N0* ....    402    100*00 

lodamercurate  of  potassium  precipitates  papaverine,  even  from  very 
dilute  solutions,  yellowish-white  and  amorphous  (Delffs). 

ChloropkUinate  of  Papaverine.  —  Aqueous  hydrochlorate  of  papa- 
verine produces  with  bichloride  of  platinum  a  yellow  pulverulent  pre- 
cipitate, insoluble  in  water  and  alcohol  (Merck). 

40  0 

N    

22  H    

8  O    

Pt  

8  01   106-5 

0«»NH«i08,HCl,Pta*    . 

Papaverine  dissolves  with  difficulty  in  cold  alcohol  and  ethery  but 
more  easily  in  the  hot  hquids  (Merck). 


Oxt/nitrazo^nucleus  C*®NXH**0* 

Nitropapaverine. 

Anderson.     Trans.  Roy,  Soc,  Edinb,  21,  1,  195  ;  Ann.  Pharm,  94,  237. 

On  adding  to  a  solution  of  papaverine  in  dilute  nitric  acid  an  excess 
of  concentrated  nitric  acid,  the  liquid  assumes  a  dark-red  colour, 
evolves  red  vapours,  and  deposits  orange-coloured  crystals  of  nitrate 
of  nitropapaverine.  The  crystals  are  decomposed  by  boiling  aqueous 
ammonia,  and  the  flocks  which  separate  are  crystallised  from  boiling 
alcohol. 

Pale  reddish-yellow  needles,  which  give  off  2*29  p.  c.  of  water 
(=  1  at.)  when  heated.    Has  an  alkaline  reaction. 


atlOCy. 

Merck. 

240 

....      4402     .... 

....    43-71 

14       .... 

2-57 

22 

»•■•                     4   v9           •••• 

4*55 

64 

....      11-74 

98-7    .... 

1810    .... 

....    17-82 

106-5    

...       19-68 

&15-2    

...     100-00 

BROMOPAPAVERINB. 

Dried. 

Andorson. 

40  0   

240    

...      62-50    ... 

62-31 

2N  

28    

7-29 
6-20    ... 
...      25-01 

20  H  

20    

6-21 

12  0  

C«NXH»0». 

884    

...     100-00 
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Nitropapaverine  melts  when  heated,  an()  afterwards  explodes. — 
With  oil  of  vitriol  it  exhibits  the  purple  coloration  of  papaverine.  — 
When  heated  with  boiling  strong  caustic  potashy  it  evolves  traces  of  a 
volatile  base. 

Nitropapaverine  is  insoluble  in  water.  —  It  neutralises  acids  com- 
pletely, forming  pale  reddish-yellow  salts,  but  little  soluble  in  water. 
From  solutions  of  the  salts,  ammonia  precipitates  the  base  in  pale- 
yellow  flocks. 

Sulphate  of  nitropapaverine  forms  small  prisms,  slightly  soluble  in 
water ;  the  hydrochlorate,  pale-yellow  needles,  little  soluble  in  water, 
but  easily  soluble  in  aqueous  hydrochloric  acid  and  in  alcohol. 

titrate  of  Nitropapaverine.  —  Yellow  four-sided  tables,  orange- 
yellow  in  an  impure  state.  Very  slightly  soluble  in  cold,  and  but  Jittle 
more  so  in  boiling  water ;  easily  soluble  in  aqueous  acids  and  in  alcohol 
and  ether. 

CrywtciU,  Andenon. 

40  0   240  63-69    63-68 

8N   42  9-38 

21  H  21  4-69    4-95 

18  O    144  82-24 

C«OTCH«0»,H0^0»  ....    447    10000 

Chhroplatinate  of  Nitropapaverine.  —  Pale-yellow  precipitate. 

Anderson. 

40  0  240  40-66    40-47 

2N  28  4-72 

21  H  21  3-55     8-80 

12  O  96  16-26 

8  a  106-6  18-09 

Pt  98-7  16-72    16-66 

C«NXH*0»,HCl,PtCP....    690-2    10000 

Nitropapaverine  dissolves  in  alcohol  and  in  ether. 


Oxyhr<mazo-nucleus  C*"NBrII*W. 

Bromopapaverine. 

C«NBrH»0»  =  C«NBrH?W,H«. 
Andebson.     Trans.  Bay.  Soc.  Edinb.  21,  1,  195  ;  Ann.  Pharm.  94,  238. 
Bromine-water  is  dropped  into  aqueous  hydrochlorate  of  papaverine 
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• 

till  the  precipitate  of  hydrobromate  of  bromopapaverine,  which  disap- 
pears again  at  first,  remains  permanent.  The  precipitate  is  decom- 
posed by  ammonia,  and  the  bromopapaverine  is  crystallised  from  boil- 
ing alcohol. 

Small  white  needles. 


40  0  

N  

20  H  

240  

14  

20  

...   57-41  .. 
3-84 
4-78  .. 
...   15-34 
...   1913  .. 

Anderson. 
57-23 

6-02 

8  0  

64  

Br 

80  

19-45 

C«NBrH»0« 418    10000 

Bromopapaverine  is  insoluble  in  water. 

Hydrobromate  of  Bromopapaverine.  —  (See  aboye.)  Yellow  precipitate, 
deposited  from  boiling  alcohol  as  a  crystalline  powder.  —  Melts  and 
decomposes  when  heated.    Insoluble  in  water. 

Anderson. 
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Hydrochlorate  of  bromopapaverine  dissolves  slightly  in  water. 
Bromopapaverine  dissolves  easily  in  alcohol  and  ether. 

Oxy-azo-nucleus  C*^N«H«K)*. 

Quinine. 

On  Cinchonine  and  Quinine : 

Pelletier  &  Caventou.     Ann,  Chim.  Phya,  15,  291  and  337 ;  Schw, 

32,  413 ;  33,  62 ;  /.  Pharm.  7,  49. 
Geiger.     Bepert.  11,  79.  —  Mag.  Pharm,  7,  41. 
Buchker.     Repert.  12,  1. 
Pelletier  &  Dukas.    Ann-  Chim.  Phys,  24,  169  ;  Mag.  Pharm.  5,  164 

and  243. 
Baup.     Ann.  Chim.  Phys.  27,  323 ;  Schw.  43,  471 ;  N.  Tr.  10,  2,  130. 
0.  Henry  &  Plisson.     J.  Pharm.  13,  268  and  369 ;  N.  Tr.  15,  2,  59 

and  16,  1,  200 ;  Berl.  Jahrb.  29,  2,  113. 
DuPLOS.     Schw.  42,  306. 
Merck.     N.  Tr.  20,  1,  134. 

LiEBiG.     Pogg.  21,  23.  —  Ann.  Pharm.  26,  47  ;  29,  63. 
Regnault.    Ann.  Pharm.  26,  11 ;  J.  pr.  Chem.  16,  258. —^nn.  Pharm. 

29,  58. 
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Laurekt.  N.  Ann.  Chim.  Phys.  19,  363;  Ann.  Pharm.'62,  98;  J.pr. 

Chem.  40,  403 ;  Kopp's  Jahresher.  1847  and  1848,  615. 
Pasteur.     Compt.  rend.  36,  26 ;  N.  J.  Phainn.  23,  123  ;  J.  pr.   Chem. 

58,  376 ;  Pharm.  Centr.  1853,  95  ;  Ann.  Chim.  Phys.  38,  437  ;  Compt. 

rend.  37,  110;  N.  J.  Pharm.  24,  161 ;  J",  pr.  Chem.  60,  129 ;  Ann. 

Pharm.  88,   209;  Chem.   Gaz.   1853,   ^21.-^  Compt.  rend. '67,  162; 

J.  pr.  Chem.  60,  134 ;  Ann.  Pharm.  88,  211  ;  Chem.  Gaz.  1853,  401. 

Abstract  of  the  whole  of  the  memoirs  :  Kopp's  Jahresher.  1853,  419. 
ScHUTZENBERGER.      Compt.  rend.    46,   894 ;    J.   pr.    Chem.  74,  76.  — 

Compt.  rend.  46,  1065  ;  J.  pr.  Chem.  74,  227 ;  Ann.  Pharm.   108, 

347 ;  Chem.  Centr.  1858,  541.  —  Compt.  rend.  47,  81 ;  J.  pr.  Chem. 

75,  124;  Ann.  Pharm.  108,   350;  Cliem.   Centr.   1858,  678;  Compt. 

rend.  47,  233  ;  J.pr.  Chem.  75,  125 ;  Ann.  Pharm.  108,  351 ;  Chem. 

Centr.  1858,  677.  —  Compt.  rend.  47,   235 ;  J.  pr.  Chem.  75,  254 ; 

Ann.  Pharm.   108,  353 ;  Chem.  Centr.  1858,  684.     Abstract  of  the 

whole  of  the  memoirs  :  Kopp^s  Jahresher.  1858,  369. 

On  Quinine  alone : 

RoBiQUET.     Ann.  Chim.  Phys.  17,  316  ;  N.  Tr.  6,  2,  30. 

Stratingh.  Scheikund.  Verhandl.  Groningen,  1822  ;  abstr.  Repert.  15, 
139. 

Pelletikb.     J.  Pharm.  11,  249  ;  N.  Tr.  11,  2,  140. 

DuFLOS.     Berl.  JaJirh.  27,  1,  100. 

Strecker.  Ann.  Pharm.  91,  155  ;  abstr.  J.  pr.  Chem.  62,  445  ;  Pharm. 
Centr.  1854,  661  ;  N.  Ann.  Chim.  Phys.  42,  369;  Compt.  rend.  39, 
59 ;  Phil.  Mag.  [4],  8,  123 ;  Kopp's  Jahresher.  1854,  505. 

Cinchana-resin  of  the  older  chemists.-    Chinin. 

Fourcroy  (Ann.  Chim.  8,  113;  9,  7)  distinguished  in  cinchona-barks 
a  peculiar  resinous  extractive,  which  Vauquclin  {Ann.  Chim.  59,  130  and 
148)  prepared  in  a  purer  form  as  Chinastoff.  The  same  substance  was 
obtained  in  a  still  purer  state  by  Gomez  {Edinh.  Med.  and  Surg.  J. 
1811,  art.  420)  and  Pfaff  {Schw.  10,  265). 

Pelleticr  &  Caventou  showed  that  the  substance  was  of  a  twofold 
nature,  and  consisted  of  quinine  or  cinchoiiinc,  according  to  the  kind  of 
bark  from  which  it  was  extracted.  They  showed  further  that  the 
brown  or  grey  cincliona-barks  contain  a  large  quantity  of  cinchonine 
with  very  little  quinine  ;  that  Royal  bark  contains  a  large  quantity  of 
quinine,  with  very  little  cinchonine,  whilst  the  red  bark  contains  the 
two  substances  in  about  equal  proportions.  Guided  by  Sertiirner's  dis- 
covery of  the  existence  of  organic  salt-bases,  they  establislied  the 
basic  nature  of  these  substances,  rendered  very  probable  by  previous 
investigations,  and  investigated  their  compounds  more  exactly. 

Schiitzenberger  {Compt.  rend.  47,  235)  supposes  the  existence  of  a 
second  quinine,  to  which,  from  analyses  of  the  substance  itself  and  of 
its  platinum-salt  and  benzoyl- derivatives,  he  assigns  the  fonnula 
C*'N'II'®0*.  When  this  quinine  is  precipitated  from  its  acid  solution 
by  ammonia,  the  liquid  deposits,  on  standing  for  some  tune,  scales  com- 
posed of  long  needles,  larger  than  the  needles  of  ordinary  quinine. 
A  third  quinine  is  said  to  form  flat  laminae. 

Source.  In  the  barks  of  various  species  of  Cinchona,  accompanied 
in  all  cases  by  larger  or  smaller  quantities  of  cinchonine,  and  in  some 
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instances  also  by  quinidine  and  cinchonidine.  The  different  kinds  of 
bark  contain,  on  an  average,  the  following  quantities  of  quinine  and 
cinchonine : 

1.  Brown  or  grey  barks. 

Huanooo   0*40  p.  c.  quinine,  1*70  p.  c.  cinchonine. 

Loxa 0-35     „        „        0-34    „  „ 

Pseudoloxa  035    „        „        0*66    „  „ 

Huamalies    0*30    „        „        0*85    „  „ 

Jaen  pallida 0*56    „        „        0*60    „  „ 

2.  Yellow  or  orange  barks. 

Boyal  or  Oalisaya  bark. 

a.  plana    2*2    p.  o.  quinine,  0*28  p.  o.  cinchonine. 

b.  convoluta 1*1      „        „         0*42    „  „ 

Cinchona  flaya  fibrosa    1*05     „        „         0*83     „  „ 

Cinchona  flava  dura    0*54    „        „         0*48     „  „ 

Pitayo   1-68    „        „         0*90    „  „ 

3.  Red  bark. 

Cinchona  rubra      0*91  p.  e.  quinine,  1*05  p.  o.  cinchonine. 

According  to  M^Ivor,  a  covering  of  moss  on  the  bark  during  its 

Cwth  increases  the  percentage  of  the  alkaloids,  and  this  observation 
been  confirmed  by  De  Vrij,  who  found  in  a  young  bark  covered 
with  moss,  8*4  p.  c.  of  alkaloids. 

For  fuller  statements  see  ffandhuch  yiiL  [2],  60,  and  Watts's  Dictionary  qf 
Chemistry  i,  970 ;  also  tables  of  the  percentage  of  alkaloids  in  cinchona-barks, 
by  Pfaff  {Berger'M  Monographic  der  Chinarinden^  J.  Chim,  med.  16,  192),  Winckler 
(Rupert.  75,  323),  auillermoud  (N.  J.  Pharm.  44,  124 ;  Pharm.  Vtertelf.  13, 
432;  Chem  Centr.  1864,  239),  Wigand  &  Bronke  (N.  Br,  Arch,  115,  231)  ;  for  a 
summary  of  the  earlier  statements,  see  Handw&rterbuch,  2nd  ed.  2,  [2]  989. — 
See  also  Karsten  {Berl.  Acad,  Ber,  1858,  260 ;  J.  pr.  Chem,  74,  66 ;  Kopp's 
Jahresber  1858,  864),  who  found  the  percentage  of  alkaloids  in  the  same  kind 
of  bark  to  Tarj  greatly  with  its  age  and  locality.  —  Concerning  East  Indian 
barks,  see  Howard  (N,  Br,  Arch,  115,  249),  Be  Vrij  (N.  Jahrb,  Pharm,  14,  243  ;  and 
further  Pharm,  Tram.,  5,  593;  6,  15;    Pharm,   Viertelj,  14,  221  and  227).      The 

leaves  of  cinchona,  especially  the  older  leaves,  contain  quinine  (Ander- 
son, Pharm,  Viertelj,  13,  593) ;  the  roots  are  richer  in  alkaloids  than 
the  bark  and  contain  as  much  as  8*66  p.  c.  (De  Vrij). 

Preparation  of  Cinchomne  and  Quinine.  —  Any  one  of  the  true 
cinchona-barks  is  boiled  with  water  containing  a  little  sulphuric  or  hy- 
drochloric acid ;  it  is  then  pressed  between  linen  cloth,  and  the  residue 
is  boiled  with  fresh  quantities  of  acidulated  water  so  long  as  the  liquid 
acquires  a  bitter  taste.  The  united  decoctions,  which  contain  sulphate 
or  hydrochlorate  of  quinine  and  ciuchonine,  together  with  colouring 
matter,  tannin,  cinchona-red,  kinic  acid,  quinidine,  cinchonidine,  and 
lime,  are  clarified,  either  by  allowing  them  to  deposit  and  decanting  the 
clear  liquid,  or  by  filtration,  and  after  partial  evaporation,  are  mixed 
with  sufficient  ammonia,  potash,  or  soda  to  produce  a  slight  alkaline 
reaction.  Or  better,  since  an  excess  of  these  alkalis  dissolves  the 
bases,  the  liquid  is  boiled  with  excess  of  lime  (or  magnesia) ;  the  cold 
liquid  is  thrown  upon  a  filter ;  and  the  residue  is  washed  with  a  little 
cold  water  and  diied.  This  residue  consists  of  impure  quinine  and 
cinchonine,  and  where  lime  or  magnesia  is  employed,  the  excess  of 
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these  bases,  intimately  combined  with  oolonring  matter,  tannin,  and 
cinchona-red,  and  where  sulpharic  acid  and  lime  are  used,  together  also 
with  sulphate  of  lime.  It  is  exhausted  several  times  with  boiling 
alcohol  of  sp.  gr.  0*84  (and  in  the  case  of  quinine  also  with  weaker 
alcohol) ;  the  liquid  is  filtered  hot ;  the  filtrate  is  distilled  to  remove 
the  greater  part  of  the  alcohol ;  and  the  residue,  which  still  contains 
dnchona-red  and  other  colouring  matters,  is  neutralised  with  sulphuric 
acid  and  evaporated  to  crystallisation,  whereupon  the  greater  part  of 
the  sulphate  of  quinine  crystallises  out,  whilst  a  portion  remains  in  the 
mother-liquor,  together  with  sulphate  of  cinchonine  and  a  brown  sub- 
stance. The  mother-Uquor,  separated  from  the  crystals  as  far  as 
possible,  is  precipitated  with  carbonate  of  soda ;  the  precipitate  is  dis- 
solved in  alcohol,  and  the  solution  is  evaporated,  whereupon  crystals 
of  cinchonine  are  obtained. 

A  special  mode  of  preparation.  —  One  kilogramme  of  coarsely 
powdered  calisaya  bark  is  steeped  in  water  containing  60  grammes  of 
hydrochloric  acid,  and  on  the  following  day  the  liquid  is  heated  to 
boiling  and  boiled  for  two  hours.  A  second  and  a  third  decoction  are 
made,  with  addition  of  30  grammes  of  hydrochloric  acid  each  time,  and 
a  fourth  decoction,  made  without  any  addition  of  acid,  serves  to  ex- 
haust fresh  bark.  The  hot  acid  decoctions  are  mixed  with  a  sUght 
excess  of  carbonate  of  soda;  the  precipitate  thereby  formed  is  col- 
lected on  a  close  linen  filter,  pressed,  dried,  triturated,  and  treated  five  or 
six  times  with  warm  alcohol  of  85^;  aad  the  tincture  is  exactly  neutralised 
with  sulphuric  acid,  filtered,  and  partially  distilled :  the  residue  then 
sohdifies  in  a  crystalline  mass  on  cooling.  The  crystals,  after  being 
freed  from  the  black  mother-liquor  by  pressing,  are  suspended  in  warm 
water,  mixed  with  half  their  weight  of  bone-black,  and  set  aside  for  a 
day :  they  are  then  dissolved  in  25  parts  of  boiling  water,  and  the 
solution  is  filtered :  on  cooling,  it  deposits  sulphate  of  quinine  in  fine 
white  crystals  {N.  J.  Pharm.  45,  236). 

Purification  of  Quinine  and  Cinchonine.  —  1.  Sulphate  of  quinine 
may  be  obtained  white  by  repeated  crystallisation,  the  colouring 
matters  remaining  in  the  mother-Uquors.  —  2.  Animal  charcoal,  purified 
by  acids,  removes  from  the  aqueous  solutions  of  both  salts  a  largo 
quantity  of  brown  colouring  matter.  —  3.  On  precipitating  the 
sulphates  by  excess  of  lime,  boiling  the  dried  precipitate  with  alcohol, 
and  filtering,  a  large  quantity  of  colouring  matter  remains  with  the 
lime.  —  4.  When  the  impure  quinine  or  cinchonine  remaining  from  the 
distillation  of  the  alcoholic  solution,  is  neutralised  with  hydrochloric 
or  acetic  acid,  and  mixed  in  the  former  case  with  protochloride  of  tin, 
or  in  the  latter  with  neutral  acetate  of  lead,  compounds  of  the  oxides 
of  these  metals  with  colouring  matter  are  precipitated.  From  the 
filtrate  the  excess  of  metallic  salt  is  removed  by  means  of  hydro- 
sulphuric  acid  or  by  hydrosulphate  of  an  alkali  not  in  exoess ;  and  the 
quinine  and  cinchonine,  in  a  purer  state,  are  then  precipitated  by 
alkalis.  —  5.  Hydrate  of  alumina,  formed  by  adding  alum  to  aqueous 
solutions  of  the  sulphates,  and  precipitating  with  somewhat  less  than 
an  equivalent  quantity  of  carbonate  of  potash,  carries  down  with  it  a 
large  quantity  of  colouring  matter.  —  6.  Cinchonine  may  be  purified 
by  recrystallisation  from  hot  alcohol,  the  colouring  matter  remaining 
in  the  mother-liquor,  according  to  Stoltze,  more  especially  in  presence 
of  a  little  ammonia, 
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Separation  of  Quinine  and  Cinchonine.  —  1.  Sulphate  of  quinine  fe 
much  less  soluble  in  water  and  far  more  easily  crystal lisable  than 
sulphate  of  cinchonine,  which  remains  in  the  mother-liquor.  — 
2.  Quinine  is  much  more  easily  soluble  than  cinchonine  in  cold  alcohol, 
so  that  the  greater  part  of  the  latter  substance  crA'stalhses  from  a  hot 
saturated  solution  of  the  two,  whilst  the  whole  of  the  quinine  remains 
in  solution  with  a  little  cinclionine.  From  a  mixture  of  the  two 
alkaloids,  cold  weak  alcohol  takes  up  almost  exclusively  quinine.  — 
8.  Quinine  is  much  more  freely  soluble  than  cinchonine  in  ether. 

Commercial  sulphate  of  quinine,  even  from  the  best  works,  contains 
traces  of  quiuidine  or  similar  bases.  De  Vrij  and  Alluard  (N.  J, 
Pharm.  46,  194)  purify  it  by  converting  into  sulphate  of  iodoquinine, 
which  salt,  on  account  of  its  low  solubility,  admits  of  easy  separation 
from  foreign  bases.  They  decompose  the  sulphate  of  iodoquinine  with 
aqueous  hydrosulphuric  acid,  precipitate  the  cold  aqueous  solution  with 
caustic  soda,  wash  the  soft  reshious  precipitate  of  quinine,  and  dry  it, 
first  in  the  air,  then  over  the  water-bath ;  it  then  becomes  hard  and 
friable. 

Amongst  numerous  other  methods  of  preparation  the  following 
peculiarities  occur : — 

a.  Exhaustion  of  the  bark.  —  To  get  rid,  as  far  as  possible,  of  tannin, 
colouring  matter,  cinchona-red,  and  kinic  acid,  BadoUier  (Ann,  Chim, 
Pht/8.  17,  273)  first  boils  the  bark  with  water  containing  potash, 
and  rejects  this  decoction.  Cassola  (/.  Pharm.  15,  167  ;  Br.  Arch. 
80,  298),  and  Scharling  (Pogg.  24,  182)  and  lately  also  Herring 
(DingL  132,  211 ;  J.  pr.  Chem.  62,  505)  proceed  in  a  similar  manner. 
This  plan,  however,  must  occasion  a  loss  of  quinine  and  cinchonine, 
seeing  that  they  are  soluble  to  a  slight  extent  in  alkalis  (Stoltze), 
unless  the  alkaloids  be  recovered  from  the  alkaline  decoction,  as  in 
Uerring's  process.  Gilbert  exhausts  the  bark  with  ammonia  ;  Stoltze 
(Schtv.  43,  457)  and  BischofP  (Ma^.  Pharm.  27,  135)  with  lime-water, 
from  which  the  latter  chemist  recovers  the  kinic  acid. 

In  the  foregoing  processes,  the  quantity  of  hydrochloric  or  sul- 
phuric acid  used  in  the  extraction  of  the  bark,  amounts,  at  most, 
to  3  or  5  per  cent,  of  the  weight  of  the  bark.  Processes  are 
given,  however,  with  quantities  of  acid  varying  from  1  to  30  per 
cent.  When  too  much  acid  is  used,  the  excess  may  be  removed  by 
means  of  chalk,  whereby  a  large  quantity  of  colouring  matter  is  pre- 
cipitated. Henry  employs  also  wood- vinegar  for  the  extraction; 
Stratingh  a  mixture  of  sulphuric  and  hydrochloric  acids,  so  that  less 
sulphate  of  lime  may  be  formed  afterwards.  0.  Ilenry  (/.  Pharm, 
21,  212;  Ann.  Pharm.  15,  300)  exhausts  with  alcohol  containing 
sulphuric  acid;  Veltmann  (Schw.  54,  381)  with  ala)hol  containing 
hydrochloric  acid  — Inasmuch  as  acids  at  boiling  heat  dissolve  a  large 
quantity  of  foreign  matters  from  the  bark,  Stoltze  recommends  cold 
extraction  in  a  percolator,  or  exhaustion  at  50°.  In  the  cold,  six  times 
repeated  exhaustion  is  necessary. 

b.  Precipitation.  Hermann  (Mag.  Pharm.  25,  71)  recommends  the 
addition  of  protcxihloride  of  tin,  to  remove  colouring  matter  before  pi'e- 
cipitatmg  the  bases.  Pelletier  &  Caventou  decolorise  the  mother-liquors 
with  neutral  acetate  of  lead,  and  Stratingh  employs  alum  for  the  same 
purpose.  See  purification  4  and  5  (p.  265).  —  Hydrate  of  lime  is  generally 
employed  as  the  precipitant.     By  its  use,  however*,  as  well  as  by  the 
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tise  of  potash,  and  more  particularly  of  ammonia,  a  loss  of  substance 
is  incurred,  in  consequence  of  the  solubility  of  quinine  in  lime-water 
and  chloride  of  calcium.  This  loss  may  be  prevented  by  the  employ- 
ment of  caustic  soda  (Calvert,  N.  J.  Pkarm,  2,  388).  Or,  after  adding 
the  hydrate  of  lime,  the  liquid  is  filtered  as  soon  as  it  exhibits  an  alka- 
line reaction  (Henry).  Geiger  precipitates  with  a  large  excess  of  car- 
bonate of  soda,  in  which  quinine  is  nearly  insoluble,  whilst  a  large 
quantity  of  colouring  matter  remains  in  solution. 

c.  Further  treatment  of  the  Precipitate,  After  precipitating  with 
lime,  the  precipitate  must,  not  be  exposed  to  the  air,  lest  by  the  action 
of  carbonic  acid  on  the  lime-compound,  some  of  the  coloming  matter 
may  be  rendered  soluble  (Franquinet,  Repert^  33,  92).  —  A  preliminary 
purification  may  be  effected  by  dissolving  the  precipitate  in  acids, 
[especially  acetic  acid  (A.  Erdmann)],  and  again  precipitating,  the 
colouring  matters  then  remaining  undissolved  (Pessina).  Hydrochloric 
acid,  in  quantity  not  sufficient  for  complete  solution  of  the  precipitate, 
leaves  the  greater  part  of  the  colouring  matter  undissolved,  and  on 
cai'efuUy  adding  ammonia  [or  potash  (Bischoff)]  to  a  solution  in  excess 
of  acid,  the  colouring  matter  is  precipitated  first  (Rabourdin,  N.  J, 
Pharm.  39,  408). 

Or  the  precipitate  is  boiled  with  solution  of  sulphate  of  copper, 
whereby  the  cinchona-bases  are  converted  into  sulphates,  with  simul- 
taneous precipitation  of  a  basic  copper-salt ;  the  excess  of  sulphate  of 
copper  is  then  got  rid  of  by  means  of  hydrosulphuric  acid,  and  the 
alkaloids  are  precipitated  by  ammonia  (Klotte-Kortier,  N.  Br.  Arch, 
86,  165).  In  this  process  colouring  matter  is  likewise  dissolved 
(Wittstein).  —  The  alcohol  employed  for  exhausting  the  precipitate 
must  be  decanted  cold  in  the  case  of  quinine,  hot  in  the  case  of  cin- 
chonine  (Duflos).  Thiboumery  {N,  J,  Pharm,  16,  369)  employs  oil  of 
turpentine  or  coal-oil.  Herring  also  benzene,  for  the  exhaustion,  these 
substances  dissolving  quinine  and  giving  it  up  again  to  dilute  acids. 
With  precipitates  free  from  lime,  hot  fatty  oils  may  also  be  used.  — 
Charcoal  containing  lime  occasions  a  loss  of  substance  in  acid  solutions 
(Winckler,  Mag,  Pharm.  19,  258). 

Lebourdais  {N,  Ann,  Chim,  Phya.  24,  65  ;  Ann,  Pharm,  67,  251 ; 
J.  pr,  Chem,  45,  363)  boils  1  pound  of  powdered  calisaya  bark  with 
water  containing  sulphuric  acid,  and  filters  the  decoction  through 
charcoal  previously  washed  with  water,  whereupon  the  liquid  runs 
through  colourless  and  tasteless.  The  washed  and  dried  charcoal 
boiled  with  alcohol  of  85  p.  c,  gives  up  to  that  liquid  the  quinine, 
which  is  recovered  by  evaporating  the  solution.  —  When  an  alcoholic 
extract  of  the  bark  is  exhausted  with  water,  and  the  aqueous  liquid 
is  filtered,  first  through  paper,  and  then  through  animal  charcoal 
purified  by  hydrochloric  acid,  the  liquid  running  through  is  tasteless, 
and  the  charcoal  gives  up  quinine  and  resin  to  ala)hol.  The  resin  may  be 
removed  by  precipitation  with  neutral  acetate  of  lead  before  filtering. 

W.  Clark  (Lond,  Journal  of  Arts,  Feb.  1864,  94  ;  Polyt,  Notizhl,  15, 
157;  Kopp's  Jahresber,  1860,  362)  mixes  the  extract  of  the  bark,  pre- 
pared wiui  acidulated  water,  with  not  too  great  an  excess  of  ammonia 
or  carbonate  of  soda,  and  boils  it  with  commercial  stearic  acid,  which 
gradually  takes  up  the  alkaloids  and  rises  with  them  to  the  surface  of 
the  liquid  in  the  form  of  a  black  cake.  After  cooling,  the  cake  is  boiled 
with  water  contaming  sulphuric  acid,  which  takes  up  the  alkaloids. 
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The  filtered  liquid  is  neutralised  with  caustic  potash,  and  again  filtered 
from  the  dark  precipitate  thereby  produced ;  the  sulphate  of  quinine 
then  crystallises  out  on  cooling. 

The  residues  of  cinchona-barks  used  for  pharmaceutical  extracts 
still  yield  quinine  and  cinchonine  (Peters,  N.  Br.  Arch,  46,  284 ; 
Schlotfeldt,  N.  Br.  Arch.  60, 186 ;  MaiUet,  N.  J.  Fharm.  14,  352). 

Estimation  of  Quinine  and  Cinchonine  in  Cinchona-harks. — 1.  Ten 
grammes  of  the  coarsely  powdered  bark  are  exhausted  with  water 
containing  sulphuric  acid ;  to  the  extract  magnesia  in  excess  is  added, 
and  the  whole  is  evaporated  to  dryness  over  the  water-bath.  The 
residue  ia  triturAted,  the  quinine  is  extracted  by  ether,  and  after- 
wards the  cinchonine  by  alcohol.  The  colourless  extracts  contain 
almost  pure  alkaloids ;  they  turn  slightly  yellow  only  on  evaporation, 
and  leave  quinine  or  cinchonine  with  a  small  quantity  of  inseparable 
bitter  substance  (C.  Glaus,  Russ.  Fharm.  Zeitschr.  1,  No.  34 ;  Pharm. 
Viertelj.  13,  244).  —  2.  Forty  grammes  of  the  powdered  bark,  moistened 
with  water  containing  2  p.  c.  of  hydrochloric  acid,  are  placed  in  a  per- 
colator, and  exhausted  with  slightly  acidulated  water,  until  the  liquid 
flows  off  free  from  colour  and  bitterness,  for  which  purpose  200  to  250 
grammes  are  necessary.  The  extract  is  then  shaken  with  5  or  6 
grammes  of  caustic  potash,  and  10  to  15  grammes  of  chloroform,  and 
set  aside  for  half  an  hour.  The  chloroform,  which  has  taken  up  the 
whole  of  the  quinine,  is  separated,  washed  repeatedly  with  water  by 
decantation,  and  evaporated  over  the  water-bath.  The  residue  contains 
the  alkaloids,  contaminated  with  cinchona-red ;  it  is  dissolved  in  dilute 
hydrochloric  acid,  filtered,  and  freed  from  cinchona-red  by  the  cautious 
addition  of  dilute  ammonia.  After  filtering  from  the  red-brown  flocks, 
the  addition  of  more  ammonia  to  the  colourless  filtrate  throws  down  the 
pure  alkaloids  (Rabourdin,  Compt.  rend.  31,  782  ;  N.  J.  Pharm.  19,  11). 
The  cinchonine  [in  case  it  is  taken  up  by  the  chloroform  (Kr.)]  and  the  qui- 
nine are  then  separated  by  means  of  ether.  A  similar  process  is  adopted 
byKleist  {Pharm.  Viertelj.  7,  584),  and  by  0.  Berg  {Handworterb,  2nded. 
2  [2],  987)  AndSchMiht(N.Jahrb.  Pharm,  20,  166).— 3.  Fifty  grammes 
of  the  powdered  bark  are  exhausted,  first  with  alcohol  of  sp.  gr.  0*87, 
and  afterwards  with  dilute  hydrochloric  acid,  for  which  several  days* 
digestion  are  necessary.  The  alcoholic  extract  is  evaporated ;  the  acid 
extract  is  added  to  the  residue ;  and  the  whole  is  concentrated  and 
precipitated  with  phosphomolybdic  acid.  The  precipitat-e,  mixed  with 
hydrate  of  baryta,  is  dried  and  boiled  with  alcohol ;  the  alcoholic  liquid 
is  filtered  and  evaporated  ;  and  the  residue  is  dissolved  in  dilute  sul- 
phuric acid.  The  acid  solution  shaken  with  ammonia  and  chloroform, 
gives  up  to  the  latter  liquid  the  quinine,  which  is  left  on  evaporation 
(De  Vrij,  N.  Jahrh.  Pharm.  14,  243). 

For  the  separation  of  quinine,  cinchonine,  quinidine,  and  a  fourth 
base,  which  occurs  in  Java  cinchc  na-bark  (see  below),  the  solution  in  as 
small  a  quantity  as  possible  of  stiorig  alcohol  is  neutralised  with  hydri- 
odic  acid ;  the  hydriodate  of  quinidine,  which  separates  after  24  hours, 
in  the  form  of  a  sandy  powder,  is  removed  by  filtration ;  the  filtrate  is 
mixed  with  caustic  soda  to  alkaline  reaction ;  and  the  cinchonine  is 
allowed  to  crystallise.  On  longer  standing,  cauliflower-like  crystals  of 
the  fourth  alkaloid  also  separate,  and  may  be  purified  by  crystallisation 
from  alcohol.  The  mother-liquor,  exactly  neutralised  with  dilute  sul- 
phuric acid,  and  decolorised  by  animal  charcoal,  yields  nearly  colourless 
sulphate  of  quinine  (De  Vrij). 
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For  other  methods  of  testmg  cinchona  barks,  see  Tillej  (BuU.  des  $cienc.  technol, 
1828,  17 ;  abstr.  Schw.  54,  886),  GObel  &  Kerst  (Schw,  54,  884),  Tromsdorff  (N, 
Tr.  18,  2,  60),  Duflos  {Schw.  62,  310),  O.  Henry  {J,  Pharm,  16,  754 ;  Sepert,  37, 
120) ,  Marggraf  {Pharm.  ZeiUchr.  1850, 81 ;  Kopp*s  Jahresber.  1860, 616) ,  A.  Buchner, 
sen.  (Sepert.  (3)  8,  145),  Winckler  (Jahrb.  pr.  Pharm.  25,  133),  O.  Henry,  jun., 
(N.  J.  Pharm.  24,  400 ;  abstr.  Pharm.  Cenir.  1854,  92),  Riegel  (N.  Br.  Arch.  70, 
162),  Faget  {N.  J.  Pharm.  37,  13),  Gl^nard  &  Gumermond  {Compt.  rend.  47,  881 ; 
N.  J.  Pharm.  37,  5),  GuiUermond  {N.  J.  Pharm.  41,  40). 

Concerning  the  detection  of  quinine  in  the  urine,  see  Bobert  (N.  J.  Pharm.  4, 
197),  Bonnewyn  (N.  J.  Pharm.  27,  387),  Kletjsinsky  {N.  RepeH.  2,  567;  Pharm. 
Centr.  1854,  239),  Herapath  (PhU.  Mag.  [4]  6, 171 ;  J.  pr,  Chem.  61,  87).  A  portion 
only  of  the  quinine  administered  is  found  in  the  urine,  the  greater  part  being  decom- 
posed in  the  system  (Herapath).  See  on  the  contrary,  Briquet  {Compt.  rend,  27, 
549). 

The  hydrate  of  quinine  obtained  by  precipitating  a  solution  of  the 
sulphate  by  potash  or  ammonia,  may  be  dehydrated  by  fusion  in  a 
vacuum,  or  by  prolonged  heating  to  120°. 

Properties,  White,  opaque  mass,  having  a  ciystalline  surface  and 
a  concentric  radiated  fracture ;  fusible  to  a  transparent  liquid.  When 
rubbed  with  a  cloth  it  becomes  strongly  negatively  electric.  Permanent 
in  the  air,  inodorous,  very  bitter,  and  antifebrile.  Eestores  the  blue 
colour  of  reddened  litmus  paper  (Pelletier  &  Caventou ;  Dumas).  .  Exerts 
a  left-handed  action  on  polarised  Kght  [a]  r  =  141-33°  at  25°  (De  Vrij  & 
Alluard),  =  121-5**  at  22-5%  and  129-59°  at  16°,  weaker,  therefore,  in 
warm  than  in  cold  solutions.  Acids  increase  the  rotatory  power,  but 
ammonia  reduces  it  to  the  original  amount  (Bouchardat,  N,  Ann,  Chinu 
Phy8.  9-213).  [a]  j  in  acetic  or  sulphuric  solution  =  287-16°  at  24*» 
(consequently  [a]  r  =  220-15°)  (De  Vrij  &  Alluard,  N.  J.  Pharm.  46, 192; 
Compt,  rend,  59,  201).  —  Prevents  putrefaction  (Robin,  Compt,  rend. 
32,  650).    Not  sublimable. 

Pelletier 
Fused,  k  Dumas.  Begnault.    Liebig.  Laurent.  Strecker. 

40  0 240  ....  74-07  ....  7502  ....  73-38  ....  7409  ....  78*41  ....  7406 

2  N 28  ....  8-64  ....  8*45  ....  8*56 

24  H    24  ....  7-41  ....  666  ....  7-65  ....    767  ....    710  ....    760 

4  0 82....  9-88....  9-87....  1042 

C«N«H«0* 824  ....  100  00  ....  10000  ....  10000 

According  to  Pelletier  &  Dumas,  C^NH^^O^ ;  according  to  Begnault,  C*»NTH«0  j 
according  to  Laurent,  G^^^^O^.  The  correct  formula  was  deduced  from  Liehig's 
analyses,  and  was  doubled  bj  Begnault  to  that  giren  above.  (See  p.  201.) 

Decompositions,  1.  In  the  fire  quinine  turns  brown,  bums  with 
flame,  evolving  an  aromatic  odour,  and  leaves  a  bulky,  easily  com- 
bustible charcoal  (Duflos ;  Pfaff  ;  Merck).  No  sublimate  is  obtained  thereby 
(Nesenbeck,  Ann,  Pharm.  6,  819).  —  When  hydrate  of  quinine  is  heated  for  a  long 
time  in  the  air,  a  portion  is  sublimed,  according  to  Stratingh,  in  the  form  of  a  yellow 
powder.  —  2.  Solutions  of  quinine-salts  turn  brown  in  sunshine  (Geiger) 
m  a  few  hours  (Pasteur).  —  3.  They  are  violently  acted  on  by  the  electric 
current  (Hlasiwetz  &  Rochleder).  —  4.  With  aqueous  nitrate  of  potash 
sulphate  of  quinine  evolves  nitrogen,  and  is  converted  into  oxyquinine 
(Schiitzenberger).  —  5.  A  solution  of  quinine  in  strong  nitric  acid 
becomes  coloured  on  heating  (Riegel),  without  forming  picric  acid 
(Liebig).  —  6.  A  solution  in  oil  of  vitriol  immediately  colours  chromate 
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of  potash    dark-green,    with    evolution    of    gaa  (Riegel;   Eboli). — 

7.  Permangaiwite  of  potash  acts  upon  quinine  in  the  cold  and  more  com- 
pletely at  boiling  heat,  forming  carbonate  and  nitrate  of  potash,  and  a 
peculiar  acid  (Cloez  and  Guignet,  Compt.  rend.  47,  710).  An  aqueous 
solution  containing  |  to  1  per  cent  of  quinine  is  not  acted  on  (Menier).  — 

8.  Peroxide  of  kad  colours  a  solution  of  quinine  in  sulphimc  acid  grey- 
brown  (Riegel) ;  when  employed  in  the  same  way  as  with  cinchonine, 
it  produces  a  blood-red  bitter  substance,  soluble  in  alcohol  and  ether, 
and  also  without  decomposition,  in  sulphuric  and  nitric  acids,  forming 
solutions  of  its  own  colour ;  it  produces  also  blood-red  crystals,  which 
separate  from  an  alcoholic  solution  on  spontaneous  evaporation,  and 
dissolve  in  alcohol  and  ether  with  violet,  and  in  acids  with  red  colour ; 
and,  at  length,  as  the  ultimate  product  of  oxidation,  a  mixture  of  acids 
is  obtained  (E.  Marchand,  N,  J.  Pharm.  4,  27).  See  also  J.  Chim,  med* 
20,  863. 

9.  In  contact  with  zinc  and  dilute  sulphuric  acid,  quinine  takes  up 
2  at.  water,  and  is  converted  into  hydroquinine  (Schiitzenberger).  — 
10.  'When  heated  to  240  or  260°  with  water  ixi  a  sealed  tube,  it  forms 
chinoline  (Reynoso,  Compt,  rend,  34,  795). 

11.  The  colourless  solution  [yellow  according  to  Guy]  of  quinine  in 
oil  of  vitriol  acquires  a  yello>vi8h-brown  colour  when  heated  (Riegel)  ; 
fuming  sulphuric  acid  colours  quinine  yellowish-green  (Schlienkamp), 
forming  quinine-sulphuric  acid  (Schiitzenberger).  —  Salts  of  quinine, 
heated  alone,  or  with  sulphuric  acid  and  water,  behave  in  the  same 
manner  as  salts  of  cinchonine,  save  that  quinicine  is  formed  instead  of 
cinchonicine  (Pasteur).  —  11a.  Anhydrous  phosphoric  acid,  heated  with 
quinine  to  140°,  produces  a  brisk  evolution  of  gas,  which  burns  with 
a  pale-yellow  flame,  and  is  but  slightly  soluble  in  water  (Wertheim). 

12.  Quinine  assumes  a  dirty-yellow  colour  in  vapour  of  iodine 
(Donne).  When  triturated  with  iodine,  it  behaves  in  the  same  way  as 
cinchonine  (Thompson).  Pelletier's  iodoquinine  is  obtained  in  the 
same  manner  as  iodocinchonine,  and  resembles  that  body,  but  contains 
69-69  p.  c.  of  quinine  and  30'31  of  iodine  (equal  numbers  of  atoms  = 
71*7  p.  c.  quinine,  28*3  iodine).  —  Quinine  is  completely  precipitated 
by  biniodide  of  potassium  (VV^agner).  —  It  is  decomposed  by  aqueous 
periodic  acid,  with  liberation  of  iodine  (Bodeker).  —  When  quinine,  or 
its  sulphate,  is  warmed  with  an  equal  quantity  of  iodic  acid,  an  explo- 
sive evolution  of  gas  takes  place  (Brett,  N.  J.  Pharm.  27,  116;  N. 
Repert.  4,  329). 

Quinine,  sidplniric  acid,  and  iodine  together  yield  sulphate  of  iodo- 
quinine (Herapath).     See  p.  311. 

14.  Quinine  exposed  to  a  current  of  dry  chlorine  takes  up  a  large 
quantity  of  the  gas ;  according  to  Andre,  it  assumes  a  carmine-red 
colour  in  a  few  seconds,  and  becomes  soluble  in  water ;  but  according 
to  Pasteur,  it  turns  greenish,  and  then  gives  up  to  boiling  or  cold 
water  only  a  small  quantity  of  a  substance  having  an  acid  reaction, 
whilst  the  remainder  behaves  like  the  body  formed  by  the  action  of 
chlorine  on  quinine  suspended  in  water.  —  Quinine  suspended  in 
water  is  reddened  by  chlorine  (Andr^;  Pelletier).  A  solution  of 
quinine  in  400  parts  of  water  acidulated  with  sulpnuric  acid,  is  not 
coloured  or  rendered  turbid  on  passing  chlorine  into  it  for  10  minutes 
(Lepage,  J.  Pharm.  26,  140). 
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A  solution  of  the  carmine-red  substance  in  water  is  rendered  green 
by  ammonia,  provided  it  has  not  been  too  strongly  heated,  or  the 
chlorine  allowed  to  act  too  long.  —  On  passing  chlorine  for  i  or  1  hour 
into  a  litre  of  water  in  which  5  grammes  of  quinine  are  suspended, 
the  quinine  dissolves  completely,  and  the  liquid  afterwards  becomes 
turbid  from  the  fonnation  of  a  white  precipitate ;  after  li  hour  the 
green  colour  is  no  longer  produced  by  ammonia.  During  the  reaction 
a  tear-exciting  odour  is  evolved.  The  white  precipitate  turns  brownish 
on  drying,  and  is  converted  by  hot  water  into  a  soluble  reddish-brown 
substance.  It  dissolves  with  difficulty  even  in  strong  acids,  but  is  very 
easily  soluble  in  alkalis ;  the  solution  in  alcohol  is  acid  and  very  bitter. 
A  further  quantity  of  this  substance  is  obtained  by  partially 
neutralising  thelicjuid  (Andre,  Ann.  Chim.  Phys.  71,  195).'  The  follow- 
ing statements  of  Pelletier  differ  from  the  foregoing:  on  passing 
chlorine  into  quinine  suspended  in  water  till  solution  is  effected,  the 
liquid  assumes  a  rose  colour,  changing  to  violet,  and  afterwards  to 
dark-red ;  on  continuing  the  stream  of  gas,  the  liquid  becomes  paler 
and  deposits  a  sticky  substance.,  more  of  which  is  obtained  by 
neutralising  the  acid  filtrate  with  ammonia,  and  evaporating.  Sulphate 
of  quinine  suspended  in  water  is  dissolved  by  passing  a  stream  of 
chlorine  into  it,  the  liquid  passing  through  yellow  and  red  to  green, 
and  afterwards  depositing  grey  flocks,  after  the  removal  of  which, 
ammonia  throws  down  only  a  slight  precipitate.  If  the  stream  of 
chlorine  be  interrupted  when  the  liquid  has  acquired  a  red  colour, 
ammonia  throws  down  from  the  liquid  the  same  sticky  precipitate. 
This  precipitate,  when  freed  from  acid  by  boiling  water  and  dried,  is 
friable,  brown,  and  less  bitter  than  quinine ;  it  is  deposited  from  an 
alcoholic  solution,  on  spontaneous  evaporation,  in  the  foiin  of  a  granular 
powder,  which  seems,  under  the  microscope,  to  consist  of  microscopic 
four-sided  prisms.  It  is  very  slightly  soluble  in  cold,  and  somewhat 
more  freely  in  boiling  water,  and  in  hot  dilute  acids,  from  which  it  is 
deposited  on  cooling ;  it  dissolves  also  in  dilute  and  in  absolute  alcohol 
(Pelletier,  J.  Pharm,  24,  161;  Ann.  Pharm.  29,54;  /.  pr.  Chem. 
14,  180). 

14a.  When  chlorine-water  and  then  ammonia  are  added  to  a  solution  of 
a  quinine-salt,  a  green  precipitate  is  produced,  which  is  dissolved  by  more 
ammonia  to  a  fine  emerald-green  liquid.  Exact  neutralisation  of  the 
liquid  colours  it  sky-blue,  changing  to  violet  or  fiery-red  on  further 
addition  of  acid  ;  ammonia  restores  the  green  colour  (Andre,  J.  Pharm. 
22,  132  ;  Meeson,  Phil.  Mag.  1835,  6,  158 ;  Soubeiran  &  Henry).  In 
this  way  [especially  by  employing  an  ethereal  solution  (Leers)]  mere 
traces  of  quinuie  may  be  recognised ;  quinidine,  however,  exhibits  the 
same  reaction. 

The  green  colour  is  not  produced  by  other  alkalis  instead  of  am- 
monia. It  is  not  produced  wlien  the  chlorine-water  is  allowed  to  act 
too  long,  nor  with  all  proportions  of  chlorine  water  and  ammonia,  since 
with  too  little  chlorine -water  ammonia  throws  down  a  greenish- white 
precipitate,  and  with  too  much  it  produces  a  yellow  coloration 
(Brandes).  Reddish-green  or  brown  colours  may  also  be  produced 
(Andre). 

When  200  grains  of  sulphate  of  quinine  are  dissolved  in  80  ounces 
of  chlorine-water,  and  the  solution  is  mixed  at  once  with  10  ounces  of 
ammonia- water,  a  green  precipitate  is  produced,  amounting  to  about 
60  grains,  whilst  the  liquid  remains  of  a  deep  green  colour.     The  pre- 
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cipitate  is  Brandes  and  Leber's  dcUleiochine :  the  colonring  matter  of  the 
solution  is  not  removed  by  agitation  with  ether,  nor  in  an  unchanged 
state  by  other  means,  but  sf^ts  up  on  evaporation  into  red  rusiochine^ 
soluble  in  alcohol,  and  dark-brown  mdanochine^  insoluble  in  water  and 
alcohol. 

a.  Dalleiochine.  —  Green  granular  powder,  bitter  and  inodorous. 
Contains  58*76  p.  c.  C,  9*26  N.,  6-72  H.,  25*26  0.,  and  no  chlorine 
rC«>N»H»'0»  =  59-2  p.  c.  C,  10-3  N.,  66  H.  (Kr.)]  When  heated  it 
behaves  Uke  quinine.  It  is  insoluble  in  cold,  and  nearly  so  in  boiling 
water,  but  easily  soluble,  with  dark  red-brown  colour,  in  dilute  acids, 
from  which  it  is  precipitated  unchanged,  of  a  green  colour,  by  am- 
monia or  carbonate  of  potash.  It  dissolves  in  alcohol,  but  not  in 
ether. 

p.  Rusiochine,  — When  the  green  solution  filtered  from  dalleiochine 
is  evaporated  in  the  air,  there  remains  a  dark-brown  residue,  from 
which  water  takes  up  sal-ammoniac  and  rusiochine,  while  melanochine 
remains  undissolved.  The  solution  is  evaporated ;  the  sal-ammoniac 
is  removed  by  repeated  solution  in  alcohol ;  and  the  rusiochine  is  ob- 
tained on  evaporation  in  the  form  of  a  fine  dark-red  hygroscopic 
bitter  mass.  It  contains  43*51  p.c.  C,  638  N.,  9*49  H.,  and  4062  0. 
It  dissolves  in  water  and  alcohol,  and  is  precipitated  from  its  aqueous 
solution  by  ammoniacal  lime-  and  baryta-salts,  and  by  basic  acetate  of 
lead  and  chloride  of  tin. 

7.  Melanockine.  —  Black-brown,  inodorous  and  tasteless  powder, 
containing  53*71  p.  c.  C,  7*45  N.,  5*87  H.,  and  32*97  0.  Bums,  when 
heated,  without  melting,  evolving  ammoniacal  vapours.  Dissolves  in 
potash  and  ammonia,  but  not  in  water,  alcohol,  or  ether  (Brandos  & 
Leber,  N,  Br.  Arch.  13,  65;  15,  259).  —  On  quinine-green,  see  also 
Andr^  {Ann.  Chim.  Phy8.  71,  198),  Kochlin  {Dingl  159,  66 ;  Chan. 
Centr.  1861,  224). 

When  aqueous  sulphate  of  quinine  is  mixed  with  chlorine  SLndferrocy- 
anide  of  potassium  in  succession,  there  results  a  dark-red  coloration,  pass- 
ing in  a  few  hours  to  green,  especially  on  exposure  to  light  (A.  Vogel,  jun., 
Ann.  Pharm.  73,  221).  When  water  is  poured  upon  sulphate  of  quinine, 
in  such  quantity  that  a  large  quantity  of  the  salt  remains  undis- 
solved, a  few  drops  of  the  solution  mixed  with  an  equal  quantity  of 
strong  chlorine-water  free  from  hydrochloric  acid,  and  finely-powdered 
ferrocyanide  of  potassium  added  a  pale,  rose-red  coloration,  passing  to 
very  dark-red,  is  quickly  produced :  if  a  dilute  solution  of  ferrocyanide 
be  used,  the  colour  appears  on  addition  of  a  drop  of  ammonia- water 
(Vogel,  Ann.  Pharm.  86,  122 ;  N.  Repert.  2,  289).  Instead  of  ferro- 
cyanide of  potassium,  the  ferricyanide  may  be  employed,  and  instead  of 
ammonia,  line-  or  baryta- water,  caustic  alkalis,  or  their  carbonates, 
borates,  or  phosphates  (Livonius ;  Vogel).  Kletzinsky  {N.  Repert.  6, 
66)  mixes  a  hot  saturated  solution  of  ferricyanide  of  potassium  with  five 
times  its  volume  of  saturated  chlorine-water,  adds  ammonia  to  strongly 
alkaUne  reaction,  and  mixes  the  filtrate  with  a  solution  of  quinine  to 
which  chloriue-water  has  been  previously  added,  whereby  a  red  or 
violet  colour  is  produced.  —  Instead  of  pulverised  ferrocyanide  of  potas- 
sium, a  cold  saturated  aqueous  solution  of  that  salt,  mixed  with  an 
equal  quantity  of  water  and  ^Vth  its  volume  of  a  strong  aqu<;ous  solu- 
tion of  carbonate  of  ammonia,  may  be  used  (A.  Vogel,  N.  Repert.  6,  65). 
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The  red  colour  changed  to  green  in  the  light :  it  is  destroyed  by  mhjeral 
acids,  and  less  easily  by  vegetable  acids,  but  is  restored  by  ammonia 
(Livonius,  N.  Br,  Arch.  77,  6;  "82,  287).  In  this  way  ^ai^^th  of 
quinine  may  be  detected  (Fliickiger,  Anal.  Zeitschr.  1, 373). 

15.  Quinine  boiled  with  a  very  strong  solution  of  caustic  potash, 
gives  off  hydrogen  and  yields  a  distillate  of  chinoline  (Gerhardt,  Rev. 
scient.  10,  186).  When  distilled  with  caustic  potash,  it  behaves  like 
cinchonine  (Gerhardt).  The  decomposition  takes  place  at  170®  or  ISO"* ; 
at  a  lower  temperature  formate  of  potash  is  also  produced  (Wertheim, 
Wien.  Acad,  Ber.  1849,  1,  263).  —  Quinine  heated  with  caustic  soda 
does  not  foim  cyanide  of  sodium  (Rochleder).  — 16.  With  iodide  of 
methyl,  quinine  forms  hydriodate  of  methyl-quinine,  which  crystallises 
easily  on  cooling  from  solution  in  boiling  water  (Stahlschmidt,  Ann* 
Pharm.  90,  218).  —  17.  With  chloride  of  acetyl  and  chloride  of  benzoyl^ 
acetyl- quinine  and  benzoyl-quinine  are  obtained,  the  former  substance 
resembling  in  every  respect  the  corresponding  compound  of  cinchonine 
(Schutzenberger). 
• 

Combinations.  —  With  Water.  —  A.  Hydrate  of  Quinine.  —  Quinine, 
dehydrated  by  fusion  in  a  vacuum,  takes  up  3  to  4  per  cent,  of  water, 
when  immersed  therein  becoming  white  and  friable. 

a.  With  2  at.  water.  —  When  freshly  precipitated  and  washed 
quinine  is  spread  out  and  exposed  to  the  air,  and  frequently  moistened, 
the  amorphous  precipitate  is  slowly  transformed  into  crystals,  which 
dissolve  in  warm  alcohol,  crystallise  again  on  cooling,  and  give  up  their 
water  of  crystallisation  at  130°  (van  Heijningen,  Scheik.  Onderz.  5,  319 ; 
Lieb,  Kopp's  Jahresbe9\  1849,  374). 

Taa  Heijningen. 

C«N«H«0< 824    94-74 

2  HO    18    6-26    6-07 

C«NaH«0«  +  2  aq 842     lOD'OO 

This  hydrate  forms  van  Heiiningen's  Gamma-qmnine.  It  dissolves 
less  easily  than  quinine  in  alcohol,  and  fqrms  a  mono-sulphate  which 
differs  from  the  ordinary  salt,  and  loses  4*47  p.  c.  of  water  at  130*^  (2  at. 
=  4-61  p.  c.  HO).  Be  Vrij  {N.  Jahrh.  Pharm.  14,  268)  did  not  succeed 
in  preparing  it* 

b.  With  6  at.  water.  —  Ordinary  hydrate  of  quinine.  —  Obtained  by 
precipitating  aqueous  quinine-salts  with  pure  alkalis,  washing  the 
precipitate,  and  drying  it  in  the  air.  —  Loose,  white,  easily  pulverisable 
mass,  melting  to  a  colourless  oil  at  120°  (Duflos),  and  losing  its  water  at 
120 — 130°,  after  which  it  solidifies  to  a  translucent  resin  on  cooling,  or 

when  carefully  melted  in  a  vacuum,  to  a  crystalline  mass, 

• 

Kegnault.       van  Heijningen 
Air-dried.  atlZO*.         Fused,     a<  110— 130". 

C«N«H**0<  824    ...      86-72 

6  HO    54    ....      14-28    ....     13-46     ....     1419     ....    1427 

C"3PH?*0<  +  6  aq.    878    ....    100-00 

According  to  Kiesaling  {Pharm,  Vierlelj.  8,   339)   precipitated  and  air-dried 
quinine  loses  3-92  p.  c.  of  water  at  lOO^ ;  it  then  contains  7-16  p.  c.  of  nitrogen,  and. 
VOL.  XVII.  T 
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ISO""  U,  therefore,  tUe  hydrate  with  6  at.  water  (  calc.  Til  p.c.  N.).  At  100*  to 
it  further  loses  1*92  p.  c.  in  weight,  probably  partiy  Tolatilised  quinine,  and  melts 
at  about  196*.  —  According  to  Hanamann  (Skarm.  Viertelj.  12,  526),  when  a  perfectly 
cold  solution  of  sulphate  of  auinine  in  water  containing  sidphuric  acid  is  precipitated 
by  ammonia,  and  the  precipitate  is  washed  and  dried  m  the  air,  a  yenr  light  powder 
is  obtained,  melting  to  a  glusj  colourless  mass,  and  losing  20  p.  c.  of  water  at  120*. 
If  the  solution  be  precipitated  hot,  the  precipitate  runs  together  and  becomes  glassy, 
and  on  drying  forms  a  homy  mass,  losing  8*75  p.  o.  of  water  at  120*.  See  also 
Wittstein  (Pkarm,  Viertelj,  12,  258).  — According  to  Magouty  {J.  Ckim.  mid.  16, 
244)  quinine  becomes  anhydrous  at  60*.  According  to  Duflos,  the  hydrate  thrown 
down  hy  alkalis  loses  4i\  p.  c.  of  water  on  melting  at  120*. 

Crystallised  Hydrate  of  QainiM  separates  f  ix>m  a  solution  in  alcohol 
of  40*  to  42®  B.  on  evaporation  in  dry  cold  air,  in  tufts  of  silky 
needles,  whereas  on  evaporating  a  solution  in  alcohol  of  38°  B.,  or  on 
mixing  the  alcoholic  solution  with  water,  an  amorphous  hydrate  is  ob- 
tained, drying  up  to  a  transparent  resin,  which  melts  at  90°  (Pelletier 
Caventou;  Dumas).  ,  From  absolute  alcohol,  van  Heijningen  obtained 
a  resin  with  few  ciystals.  A  hot  aqueous  solution  containing  a  little 
ammonia,  yields  fine  needles  on  prolonged  standing  (Liebig ;  van 
Heijningen).     Dufios  and  Magouty  also  obtained  crystals,  the  former 

from  alcohol,  the  latter  from  water.  See  also  the  behayiour  of  the  salts 
towards  carbonate  of  ammonia. 

Quinine  dissolves  in  364  parts  of  cold  water  (Duflos) ;  in  480  parts 
of  water  at  18-75"  (Abl);  in  200  parts  (Pelletier  &  Caventou),  267 
parts  (Duflos),  of  boiling  water.  It  dissolves  easily  in  water  con- 
taining sal-ammoniac  (Calloud). 

Quinine  does  not  combine  with  sulphur  (Pelletier).  —  A  solution  in 
30  to  35  parts  of  bisulphide  of  carbon  solicMes  in  a  day  or  two  to  a 
transparent,  very  flrm  ielly  (Lepage,  N.  Br.  Arch.  97,  240). 

Quinine  is  not  insoluble  in  aqueous  ^£ba/u  and  in  ammonia^  espe- 
cially when  freshly  precipitated.  According  to  Duflos,  however, 
aqueous  quinine  is  precipitated  by  pure  alkalis  and  by  their  carbonates 
and  bicarbonates,  so  that  the  presence  of  acids  probably  influences 
its  solubility.  —  It  dissolves  in  2,146  parts  of  lime-water  (Calvert). 

With  Acids.  —  Quinine  neutralises  acids  completely,  forming  nwno» 
and  6i-acid  salts.  The  salts,  are,  for  the  most  part,  more  easily  crys- 
tallisable  and  less  soluble  in  water  than  the  salts  of  cinchonine.  They 
have  a  strong  bitter  taste,  and  frequently  exhibit  a  pearly  or  silky 
lustre.  They  are  precipitated  by  alkalis  and  their  carbonates,  by  the 
hydrates  of  lime  and  magnesia,  and  by  ammonia  and  carbonate  of 
ammonia,  hydrate  of  auinine  being  thrown  down  in  white  flocks. 
The  precipitate  producea  by  potash,  ammonia,  or  carbonate  of  potash 
is  ptdverulent,  and  not  crystalline  nor  soluble,  to  any  great  extent, 
even  in  excess  of  the  precipitant;  the  sulphate  alone  yields  a  pre- 
cipitate easily  soluble  in  excess  of  ammonia  (v.  Planta).  The  hydrate 
precipitated  from  a  cold  aqueous  solution  of  the  sulphate  dissolves 
in  ammonia  far  more  easily  than  the  other  cinchona  bases ;  the 
hydrate  thrown  down  in  clotty  masses  from  strong  solutions  of  the 
salts  is  difficultly  soluble  (Kemer,  Anal.  Zeitschr.  1,  162).  Carbonate 
of  ammonia  added  to  sufphate  of  quinine  throws  down  crystalline 
needles  after  some  hours ;  from  the  hydrochlorate  and  acetate  it  pre- 
cipitates a  heavy  powder,  which  dissolves  in  excess  of  the  precipitant, 
and  is  deposited  again  in  needles  on  standing  for  an  hour  (v.  Planta). 
Quinine  expels  ammonia  from  its  salt«  when  boiled   therewith  (Ma- 
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gouty).  — -  Bicarbonate  of  soda  immediately  throws  down  from  strong 
solutions  of  quinine-salts  a  white  pulverulent  precipitate  (v.  Planta), 
and  from  dilute  solutions,  after  some  time,  tufts  of  needles  (Riegel) ; 
but  solutions  of  the  salts  in  300  parts  or  more  of  water  are  not  pre- 
cipitated by  it,  or  are  precipitated  only  after  several  hours,  after  the  addi- 
tion of  tartaric  acid  (Oppermann  ;  Riegel).  Pentasulphide  of  potassium 
throws  down  from  boiling  solutions  of  quinine-salts  a  red  turpen- 
tine-like mass  (Palm).  Cyanide  of  potassium  colours  the  salts  carmine- 
red  (Schwabo).  Lime-water  added  in  excess  to  quinine-salts  dis- 
solves the  precipitate  formed  at  first  (Riegel ;  Calvert).  Solutions  of 
quinine-salts  containing  excess  of  acid  are  highly  fluorescent. 

Carbonate  of  Quimntf.  —  The  precipitate  thrown  down  by  alkaline 
carbonates  from  quinine-salts  retains  a  little  of  the  precipitant,  but 
is  free  from  carbonate  of  quinine,  since  it  does  not  evolve  carbonic 
acid  when  heated  (Langlois,  Ann,  Pkarm.  32,  126).  When  the  quinine 
precipitated  from  10  grammes  of  the  sulphate  by  ammonia  is  suspended 
in  water,  and  carbonic  acid  is  passed  into  the  solution  for  an  hour, 
the  quinine  dissolves  completely  to  au  alkaline  liquid,  from  which 
crystals  of  carbonate  of  ouinine  are  deposited  on  exposure  to  the  air 
for  twenty-four  hours,  ay  spontaneous  evaporation  of  the  mother- 
liquor,*  quinine  is  obtained  free  from  carbonic  acid.  —  Translucent 
needles,  having  an  alkaline  reaction,  efflorescing  rapidly  in  the  air,  and 
decomposing  at  110°,  with  liberation  of  carbonic  acid ;  they  are  soluble 
in  alcohol,  but  insoluble  in  ether  (Langlois,  iV.  Ann,  Chim.  Phys,  41, 
89 ;  Ann.  Pharm.  88,  320). 

Cr^itcils. 

C«N»H«0^ 824 

2  00»  44 

4  HO    36 


••>  •••• 


Langlois. 

8019    ... 

80-46 

10-89    ... 

10-68 

o*92     ...1 

I.**.                    0'«7f 

C«N»H?*0*^H0,200»  +  2  aq 404.    10000    10000 

Borate  of  Quinine.  —  A  solution  of  quinine  in  hot  aqueous  boracic 
Skcid  yields  crystalline  granules  on  cooling ;  by  spontaneous  evapora- 
tion with  an  excess  of  boracic  acid,  a  varnish  is  obtained  (SeruUas, 
Ann.  Chim.  Phya.  45,  282). 

Hypophosphite  of  Quinine.  — 100  parts  of  sulphate  of  quinine  are 
heated  to  94  with  6,000  parts  of  water  and  88*7  parts  of  hypophos- 
phorous  acid ;  a  quantity  of  hypophosphite  of  baryta  barely  sufficient 
for  the  complete  decomposition  of  the  sulphate  is  then  added,  and  the 
liquid  is  filtered  and  left  to  crystallise.  The  mother-liquor  and  wash- 
water  yield  colourless  crystals  only  when  cautiously  evaporated.  — 
Light,  very  loose  mass,  having  a  pure  bitter  taste.  Melts  and  turns 
brown  at  150®,  with  loss  of  water.  —  Dissolves  in  60  parts  of  water  at 
15-5°,  and  more  easily  in  boiling  water  (L.  Smith,  Amer.  J.  Pharm. 
31,  285  and  32,  410;  Zeitschr.  Ch.  Pharm.  5,  159;  J.  pr.  Chem.  83, 127). 

L.  Smith. 

C«N2H»*0 324    8309    8300 

PO  89 1000    1009 

8  HO  27    6-91    {tl^^ 


60 


C«N»H«0*,PH»0*....    390    10000    9999 
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Smith  gives  the  formula  CH»N2H«0*,PH03  +  2  aq.,  and  diatinguiBhes  a  as 
bjdrate-water,  h  as  water  of  crystalliBation.  The  formula  of  the  salt,  therefore, 
remains  doubtful  (Kr.). 

Pyrophosphate  of  Quinine,  —  Obtained  by  precipitating  hydrochloratc 
of  quinine  with  ignited  phosphate  of  soda  (Winckler,  Repert.  41,  418). 

Phosphate  of  Quinine.  Phosphate  of  soda  throws  down  from  cold 
aqueous  solutions  of  hydrochlorate  or  acetate  (but  not  from  sulphate) 
of  quinine,  a  dense  precipitate,  which  soon  turns  crystalline  (v.  Planta). 
A  hot  solution  of  sulphate  or  hydrochlorate  of  quinine,  mixed  with  a 
slight  excess  of  phosphate  of  soda,  deposits  on  cooling  a  white  crys- 
taUine  mass,  very  slightly  soluble  in  water.  After  drying  in  the  air  it 
forms  a  loose  mass,  made  up  of  microscopic  four-sided  prisms.  Con- 
tains 12*38  p.  c.  of  phosphoric  acid,  and  4*56  p.  c.  of  water,  which  is 
expelled  at  100**  (Winckler,  Repert.  84,  260;  41,  418;  99,  20).  Dis- 
solves  veiy  easily  in  hydrochloric  acid  (v.  Planta). 

The  quickly  formed  solution  of  quinine  in  warm  aqueous  phosphoric- 
acid  solidifies  on  cooling  to  a  mass  of  needles.  Dilute  solutions  yield 
radiated  groups  of  delicate,  silky  needles,  which  unite  into  a  mass  on 
drying.  Neutral  Loses  7*57  to  7-87  p.  c.  of  water  at  127°  ;  other 
crystals,  of  similar  properties  in  other  respects,  lost  15*3  p.  c.  oi  water 
on  warming  (10  at.  =  7*1 ;  24  at.  =  15*6  p.  c.  HO)  (Anderson,  Ann. 
Pharm.  66,  69). 

at  100*.  Anderson. 

120  C  720  61-65    61-85 

6N   84  7-19 

78  H  78  6-69    6-81 

18  0   144  ........  12-32 

2P0»   142  1215 

3C«N'H«0*,2PO»,6HO....     1168     10000 

Anderson  supposes  the  salt  to  contain  12  at.  water  of  crystallisation,  correspond- 
ing to  8*4  p.  c.  The  correctness  of  bis  formula  is  doubtful.  Bee  K<ypp*8  Jahresber. 
1847  and  1848,  616  ;  Gerhardt  {N.  J.  Pharm,  14,  62). 

Hyposulphite  of  Quinine.  —  Formed  in  a  mixture  of  quinine,  alcohol, 
and  hydrosulphate  of  ammonia,  on  standing  in  the  air  (How).  Hypo- 
sulphite of  soda  immediately  throws  down  from  a  moderately  concen- 
trated aqueous  solution  of  hydrochlorate  of  quinine,  a  dazzling  white 
precipitate,  nearly  insoluble  in  cold  water,  dull  and  crystalline  after 
drying  (Winckler,  Jahrh.pr.  Pharm.  15,  286).  A  solution  of  the  washed 
precipitate  in  hot  alcohol  yields,  on  cooling,  fine  semi-transparent 
needles,  breaking  up  at  100%  from  loss  of  water  of  crystallisation  [4*57 
to  4*67  p.  c.  —  2  at.  ^How)],  into  a  powder,  which  is  very  electric 
when  warm  (Wetherill,  Ann.  Pharm.  66,  150),  —  Dissolves  in  300  parts 
of  cold,  and  easily  in  hot  water  (H.  How,  N.  Edin.  Phil.  J.  new  ser. 
3,  47;  Pharm.  Centr.  1855,  98). 

at  100^  Wetherill.         H.  How. 

40  0    240    62-99  61-35    62*82 

2N    28     7-36  830 

26  H    25     6-56  6-72    6*76 

7  0    56     14-69  15-14 

2  8 82     8-40  8-49     8-30 


0«K-H«<O\HO,S2O« ....     881     10000    100-00 
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Sulphite  of  Quinine,  Dry  quinine  absorbs  sulphurous  acid  gas, 
with  considerable  evolution  of  heat,  and  forms  an  anhydrous  salt 
(Liebig  &  Pelouze,  Ann,  Pkami,  19,  256). 

Hyposalphate  of  Quinine.  When  a  hot  saturated  solution  of  sulphate 
of  quinine  is  precipitated  by  hyposulphate  of  baryta,  the  filtered  liquid 
deposits  crystals  on  cooling  (Herren,  Pogg.  7,  193). 

Sulphate  of  Quinine.  —  A.  Mono-acid.  Basic  sulphate  (Preparatiou 
p.  264).  —  Delicate,  silky,  slightly  flexible  needles,  or  longish  taminad 
(Pelletier  &  Caventou).  Diclinic.  Rectangular  prisms,  obliquely  trun- 
cated (similar  to  fig.  92),  distinctly  cleuvable  parallel  to  i  and  t^ 
less  distinctly  parallel  to  ot.  Angle  w : «  =  90** ; »  :  <  =  96°  30' ;  t  : 
m  =  95®  50'.  Frequently  also  hemitropic,  or  rather  quadruple  crystals 
(Brooke,  PhiL  Ann,  6,  375).  Light  and  loose,  like  magnesia.  Tastes 
very  bitter. — Exerts  a  left-handed  action  on  polarised  light ;  [a]y  for 
anhydrous  sulphate  —  255*6° ;  for  sulphate  with  15'72  p.  c.  water 
=  210-87°  (De  Vrij  &  Alluard,  Compt,  rend.  59,  201).  See  also 
Bouchardat  {N.  Ann.  Chim,  Phye,  9,  213). 

At  a  temperature  of  160",  it  becomes  luminous  when  rubbed 
(Calloud),  exhibiting  a  pale-green  light,  brighter  than  that  of  the  cin- 
chonine-salt  (Stratingh),  and  becomes  positively  electric  (Pelletier  & 
Dumas).  A  few  ounces  of  the  salt  warmed  in  a  silver  basin  are  highly 
phosphorescent  on  cooling  (Landerer,  N.  R^ert.  7,  275).  —  Neutral 
towards  vegetable  colours  (Pelletier  &  Caventou ;  Baup) ;  slightly  alka- 
line according  to  Robiquet,  and  Delondre  &  Henry.  —  Turns  brown 
in  sunshine,  both  in  the  dry  and  in  the  moist  state  (Leverkohn,  Kasin. 
Arch.  17,  128) ;  when  exposed  to  the  sun  for  7  weeks,  it  assumes  a 
dnchona-brown  colour  (Br.  Arch,  28,  235). 

The  sulphate  dried  in  the  air  at  8°  to  15**,  or  over  oil  of  vitriol 
diluted  with  3*2  to  3*5  its  volume  of  water,  has  the  composition 
20«»N«H»*O*,2(HO,SO»)  +  15  aq. ;  the  moist  salt  loses  its  excess  of 
water  when  placed  over  acid  of  this  strength,  whilst  the  air-dried  salt 
does  not  alter  in  weight.  When  heated  to  110°  to  120^,  it  loses  the 
whole  of  its  water  of  crystallisation,  but  rapidly  absorbs  4*87  to  5*1 
p.  c.  again  on  exposure  to  moist  air  (4  at.  =  4*82  p.  c.)  ( Jobst  &  Hesse) ; 
the  same  quantity  of  water  is  retained  by  the  salt  dried  over  oil  of 
vitriol  [or  in  dry  air  (Baup)].  A  solution  of  1  part  of  the  air-dried 
salt  in  40  parts  or  more  of  alcohol  of  sp.  gr.  0*852,  deposits  on  evapo- 
ration white  needles  containing  4  at.  of  water  (Jobst  &  Hesse). 

Millon  &  Comaflle  (iV.  J.  Pharm.  42,  377 ;  Kopp's  Jahresber.  1862, 
368),  also  found  the  smphate  dried  over  oil  of  vitriol  at  15^  to  contain 
4*6  to  4*8  p.  c.  of  water,  whilst  the  air-dried  salt  did  not  lose  weight 
over  oil  of  vitriol  with  18  at.  of  water  at  15°.  The  sulphate  dried 
over  oil  of  vitriol  at  30®  retains  0*93  p.  c. ;  that  dried  over  oil  of  vitriol 
with  4  at.  of  water  at  15'',  6  p.  c.  of  water.  The  salt  rendered  anhy- 
drous by  drying  at  120°  takes  up  39  p.  c.  of  water  on  exposure  to  very 
moist  air  for  5  to  8  days,  at  a  temperature  of  15°  to  18°. 

bcrecker. 
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Jobflt& 
Baup.       Streoker.    Heue. 
Over  oil  of  vUfiol.       J^ffloresced,  Air-driecL  a»  h. 

2  C«N»EP<CM 648  ....  8286 

2  S0»  80  ....  10-23  ....  9-67 

2  HO  18  ....      2-31 

4  aq 36  ....  460  ....  4*31  ....  4*6  ....  464  ....  4*66 

2C«N»B?«OS2(HO,SO»)  +  4  aq 782  ....  10000 

a  waa  dried  orer  oil  of  ntriol,  b  erjstallued  from  alcohol. 

Deloudre     Jobftt 
OysiallUed.  Baup.     AHenrj.  &  Hesse 

mean. 

2  C»N«H«0*  GW  ....    73-55 

2  S0»   80  ....      908  ....    8-47  ....    9-8  911 

2  HO    18  ....      2-04 

4aq 36  ....      4*09 

11  aq 99  ....     11*24  ....  11-76  ....  152  16-87 


-•- 


2C*WHW*,2(HO,SO»)  +  15  aq 881  ....  100-00 

Aegnault'i  salt  lost  18*99  p.  c.  of  water  in  a  oorrent  of  air  at  120%  and  no  mon 
at  I40^ 

Commercial  sulphate  of  quiBine  contains  quantities  of  water  vaiy- 
mg  between  5*1  and  13*3  p.  c.  j^Millon  &  Gomaille).  It  usually  appears 
half-effloresced,  but  still  contams  15*6  p.  c.  of  water  (Guibourt).  Ch. 
Link  (Proc.  Amer.  Assoc.  1849,  275  ;  Kopp^s  Jahresber,  1850,  419)  found 
in  the  commercial  sulphate  9*8  p.  c.  SO',  and  8*4  p.  c.  of  water,  which 
was  expelled  at  130°. 

Sulphate  of  quinuie  does  not  decompose  at  155^  (MUlon  &  Comaille). 
It  melts  more  easily  than  sulphate  of  cinchonine  to  a  waxy  liquid, 
which  assumes  a  fine  red  colour  when  more  strongly  heated  (Pelletier 
&  Caventou),  and  evolves  purple-red  vapours,  wliich  condense  in  the 
cool  part  of  the  tube.  This  rea  substance  dissolves  in  water  with  fine 
red  colour,  and  is  not  precipitated  by  acetate  of  lead  or  baryta,  but  is 
decolorised  by  potash  or  ammonia  (Kastner,  Kastn,  Archiv,  20,  418).  See 
also  Jonas  {N,  Br,  Arch.  17,  287),  Wigand  (A^.  Br.  Arch.  115,  230). 
Burus  at  last  with  an  empyreumatic  odour,  leaving  at  first  a  shining, 
and  afterwards  also  a  combustible  charcoal. 

The  anhydrous  salt  dissolves  in  793  parts  of  water  at  6^,  and  in 
788  parts  at  9*5*'  (Jobst  &  Hesse).  One  part  of  the  salt  (crystallised 
or  d]^  f )  dissolves  in  265  parts  of  cold,  and  in  24  parts  of  boiling  water 
(Bussy  &  Guibourt) ;  in  335  parts  cold,  and  335  ps^  boiling  (Howard) ; 
in  720"*  parts  at  18*75*"  (Abl) ;  in  740  parts  at  13°,  and  in  30  parts  at 
100°  (Baup):  in  740  parts  at  10°  (van  Heijningen;  Cap  k  Garot). 
The  commercial  salt  dissolves  in  738  to  770  parts  of  water  at  12°  to 
15*^,  in  not  quite  constant  proportions  (Kemer).  Dissolves  very 
sparingly  in  a  cold  saturated  solution  of  Glauber*s  salt,  and  scarcely 
at  all  in  Eochelle  salt,  so  that  the  solution  is  scarcely  clouded  by 
ammonia,  or  coloured  by  chlorine-water  and  ammonia  (Mann).  The 
solubiHty  of  sulphate  of  quinine  in  water  is  reduced  by  sulphate  of 
soda  and  sulphate  of  magnesia,  but  increased  by  sal-ammoniac,  salt- 
petre} and  chlorate  of  potash  (Calloud,  Pharm.  Joum.^  June  1860,  609 ; 
m  Vogel.  Netit.  13,  276). 
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One  part  of  anhydrous  sulphate  of  quinine  dissolves  ui  100  to  115 
parts  of  alcohol  of  sp.  gr.  0*852 ;  the  strength  of  the  alcohol,  how- 
ever, is  altered  hy  the  salt  dissolved  in  it  (Jobst  &  Hesse,  Ann.  Pkami. 
119,  861 ;  abstr.  J.  pr.  Chem.  85,  309;  N.  Ann.  Chim.  Phys.  64,  364). 
One  part  of  the  salt  (crystallised  or  dry  T)  dissolves  in  60  parts  of  cold 
alcohol  of  sp.  gr.  0*85  (Baup);  in  60  parts  of  cold  alcohol  of  21® 
(Delondre  &  Henry);  in  40  parts  of  alcohol  (Cap  ft  Garot);  in  7'6 
parts  of  boiling  alcohol  of  90  p.  c.  (Bussy  &  Guibourt),  from  which  it 
18  deposited  almost  entirely  on  cooling.  —  Sulphate  of  quinine  dissolves 
in  40  parts  of  glycerin,  but  not  in  fatty  oils  (Cap  &  Garot ;  Attfield). 
It  dissolves  abundantly  in  creosote  at  20**,  and  slowly  in  cold  picamar 
(Reichenbach).    It  is  insoluble  in  chloroform  (SchUmpert). 

Impurities  and  Adulterations  of  Sulphate  of  Quinine,  —  Sulphate  of 
quinine  may  be  intentionally  adulterated,  either  with  inorganic  sub- 
stances (such  as  sulphate  or  carbonate  of  lime  or  magnesia),  the  presence 
of  which  is  detected  on  heating,  or  with  organic  substances.  Of  the 
latter  class  of  bodies,  starch-powder  and  stearin  are  recognised  by  their 
insolubility  in  acidulated  water,  and  gum  by  its  insolubility  in  alcohol ; 
salicin,  phlorizin,  and  cane-sugar  assume  a  red  or  brown  colour  with  oil 
of  vitriol ;  the  other  varieties  of  sugar,  as  well  as  other  substances 
soluble  in  water,  remain  in  solution  on  boiling  the  sulphate  with  baryta- 
water,  passing  carbonic  acid  into  the  liqruid,  and  filtering,  and  may  be 
recognised  on  evaporating  the  solution.  The  pure  sulphate  thus  treated 
leaves  only  a  slight  residue,  corresponding  to  the  solubility  of  quinine 
in  water. 

On  the  adulteration  of  snlpliate  of  quinine,  see  WinoUer  (Sepert.  97, 403 ;  Jahrh. 
pr.  Pharm,  16,  165),  Stresemann  {N.  Br.  Arch.  62, 161),  Sokerde  (N.  Br.  Arch.  66, 
171),  Legrip  (J".  Ckim.  mSd.  27,  49)  ;  with  lalts^in:  Peltier  [N.  J.  Pharm.  7, 186), 
Bouxlier  (A  Br.  Arch.  106,  822)  ;  with  mannite  i  J.  Eral  {AtuU.  Skitrnthr.  2, 
405). 

Since  dnchonine  and  quinidine  (or  dnchonidine)  exist  together  with 
quinine  in  cinchona-barks,  the  sulphates  of  those  bases  mav  occm*  as 
impurities  in  sulphate  of  quinine :  they  may  be  recognised  oy  the  fol- 
lowing quinine-test  of  Liebig : — 10  grains  of  the  sulphate  to  be  tested 
are  wanned  with  10  drops  of  dilute  sulphuric  acid  and  15  drops  of 
water  in  a  test-tube ;  the  solution  is  cooled ;  60  drops  of  commercial 
ether  and  20  drops  of  ammonia-water  are  added ;  and  the  whole  is 
shaken  and  the  tube  stopped.  If  the  quinine  was  free  from  dnchonine 
and  did  not  contain  more  than  10  per  cent,  of  quinidine,  the  whole 
remains  in  solution ;  but  if  cinchonidine  was  present,  it  is  deposited 
as  a  white  pulverulent  layer  between  the  ether  and  the  water,  as  is 
also  the  case  with  quinidine  when  present  in  large  quantity.  Smaller 
portions  of  quinidine  crystallise  from  the  ether  on  standing  for  a  short 
time,  and  still  smaller  quantities  when  ether  saturated  with  quinidine 
is  employed  in  the  first  instance.  As  it  sometimes  happens  that  the 
upper  ethereal  layer  solidifies  to  a  jelly,  even  with  pure  sulphate  of 
quinine,  it  is  more  convenient  to  employ  ether  containing  alcohol^ 
or  to  take  a  somewhat  larger  proportion  of  ether  than  is  directed 

above.  See  Merck,  Zimmer  &  Howard  {Jahrh.  pr.  Pharm,  24,  209;  Pharm. 
Joum.  11,  393 ;  Pharm.  Viertelj.  1,  437),  WoUweber  {N.  Br.  Arch.  63,  6),  Eoger 
{N.  J.  Pharm.  41,  204 ;  Pharm.  Viertelj.  11,  398),  Bergot  (Zeiischr.  Ch.  Pharm.  6, 
123),  Demeyer  (J.  Chim.  mid.  1862,  460 ;  Pharm.  Vtertelj.  12,  256),  Kemer  (Anal. 
Zeittehr.  1,  150),  Jandone  (Apoth.  Ver.  Zeit.  1863,  254).     Guibourt  evaporates 

the  ammonia  before  adding  the  ether  (A^  /.  Pharm.  21,  47).  —  Instead 
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of  ether,  Riegel  (Jakrb,  pr.  Pharrn.  25,  340)  employs  100  drops  of 
cblorofomi,  whereby  the  quinidine  also  is  dissolved.  To  separate  iMs 
last  substance,  he  dissolves  10  grains  of  the  sulphate  in  water,  with 
addition  of  tartaric  acid,  and  adds  bicarbonate  of  soda  to  the  solution. 
The  resulting  precipitate  consists  of  cinchonine  and  quinidine,  whilst 
quinine  remains  in  solution.  The  cinchonine  and  quinidine  may  then 
be  separated  by  chloroform. — 0.  Henry  (N.  J,  Fhann.  13,  107; 
J,  Chim.  mdd.  24,  258)  likewise  separates  quinine  and  cinchonine  by 
means  of  ether  or  cold  alcohol,  but  first  removes  the  greater  part  of 
the  quinine  by  converting  it  into  acetate  (by  precipitating  with  caustic 
soda  and  dissolving  the  precipitate  in  acetic  acid)  and  ciystalUsing  out 
as  far  as  possible.  —  Delondre  &  0.  Henry  (iV^.  J.  Fhami.  21,  281) 
triturate  10  grammes  of  the  sulphate  and  4  grammes  of  acetate  of 
baryta  with  60  grammes  of  water  and  a  little  acetic  acid,  separate  the 
crystals  which  form  after  a  few  minutes,  and  dilute  the  filtrate  with 
twice  its  volume  of  alcohol  of  36®.  After  adding  a  little  sulphuric  add 
and  again  filtering,  the  liquid  is  boiled  with  excess  of  ammonia,  and 
after  standing  for  24  hours,  the  cinchonine  crystallises  in  needles.  The 
cinchonine  may  also  be  obtained  in  crystals  by  dissolving  5  grammes 
of  the  sulphate  in  120  grammes  of  warm  acidulated  alcohol,  boiling  the 
solution  with  excess  of  ammonia,  and  setting  it  aside  for  24  hours. 

See  further :  CalTort's  method  (N.  J,  Pharm.  2,  893,  and  13, 341),  O.  Heniy  (N. 
J.  Pharm.  16,  827),  J.  Banr  (Repert,  92,  65  ;  Pharm,  Joum.  5, 113),  Kemer  {loc. 
eit),  C.  Mann  (Pharm,  VierteJj.  18,  245),  Stoddart  {Fharm,  Joum.  6,  241 ;  Fharm. 
riertey.  14^  395). 

B.  Bi-acid.  —  Mono-acid  sulphate  of  quinine  dissolves  very  easily 
in  water  containing  sulphuric  acid.  The  solution  is  colourless  or  pale- 
yellow  by  transmitted  light,  but  exhibits  blue  fluorescence  by  reflected 
light  (Raupp,  ReperL  39, 465).  It  is  one  of  the  most  highly  fluorescent 
bodies  (S.  Niepce  de  Saint- Victor,  J.  pr.  Chem.  74,  237  and  241V  A 
solution  containing  ^^^^^^^th  or  less  exhibits  the  fluorescence  when  a 
cone  of  light  from  a  lens  is  made  to  fall  upon  the  Uquid  (Fliickiger, 
Schweiz.  Pharm.  Zeitschr.  7,  22  ;  Anal,  Zeitschr,  1,  373). — Eectangular 
prisms,  having  a  bitter,  not  acid,  taste,  and  reddening  litmus  (Robi- 
quet).  On  rapidly  cooling  the  aqueous  solution,  it  forms  slender  needles; 
by  slow  evaporation  large  transparent  piisms  (Baup).  Rhombic 
prism  y  (fig.  53)  having  its  obtuse  edges  truncated  by  a ;  a  horizontal 
prism  u  rests  on  the  acute  edges,  and  the  prism  t  on  p ;  further  the 
base  t  and  a  face  k  between  t  and  t.  Angle  y:y  (right  and  left) 
=  145°  5';  y:p  =  107°  27';  t:i  =  127°  42' ;  t:k  about  =  157°  ; 
i:  ti  =  130°  39'  43*.  The  crystals  have  a  tabular  form  from  predomi- 
nance of  t ;  cleavable  parallel  to  p  (Hahn,  N,  Br,  Arch,  99,  148).  — 
By  digestion  with  water  and  carbonate  of  lime,  the  salt  is  converted 
into  A.  Melts  in  its  water  of  cryst«tUisation  at  100°.  Dissolves  in  11 
parts  of  water  at  13°,  and  in  8  jmrts  at  22°  ;  and  in  dilute  or  absolute 
alcohol,  much  more  freely  in  the  hot  hquids  than  in  the  cold.  From  a 
solution  in  absolute  alcohol  it  is  deposited  in  crystals  which  imme- 
diately fall  to  powder  on  exposure  to  the  air  (Baup). 

J>ry, 

C«N«H«0* 824  76-78 

2  SO"  80  18-96 

2  HO   18  4-26 

C«»N«H«0*,2(H0,S0*) 422    10000 
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CryttaU.  Baup« 

Cf"N3H«0*,2HO  342    61*43 

2SO»    80    14*36    13*70 

15  HO    135     24*21     2436 

C*Wfl»H)<,2(H0,S0»)  +  15  aq 667    10000 

Baup  found  1818  p.  g.  SO*  in  the  diy  salt. 

lodate  of  Quinine,  —  Formed,  together  with  hydriodate  of  quinine, 
on  warming  iodine  with  quinine  and  water  (Pelletier  &  Caventou).   See 

decompositions. 

A.  Mono-acidl — Obtained  from  aqueous  iodic  acid  and  quinine. 
Crystallises,  on  evaporating  and  cooling  the  solution,  in  silky  crystals 
like  the  sulphate.  Decomposes  when  quickly  heated,  leaving  charcoal 
(SeruUas,  Ann.  Chim.  Phya.  45,  282).  See  also  p.  270.  Less  soluble  in 
water  than  iodato  of  cinchonine  (Pelletier). 

B.  Bi-acidl  —  Aqueous  iodic  acid  throws  down  from  chlorate  or 
acid  sulphate  of  quinine  an  acid  iodate,  a  further  quantity  of  which  is 
obtained  on  adding  alcohol  to  the  solution  (SeruUas). 

Periodate  of  Quinine,  —  Freshly  precipitated  quinine  neutralises 
aqueous  periodic  add  but  incompletely  in  the  cold,  and  on  wanning  the 
liquid,  iodic  acid  is  formed.  When  the  acid  solution  is  evaporated  over 
oil  of  vitriol,  it  becomes  covered  with  oily  drops,  which  are  converted 
into  crystals  as  the  evaporation  proceeds.  The  periodic  acid  contained 
in  the  crystals  is  reduced  on  keeping  for  a  short  time,  the  crystals 
acquiring  a  yellow  colour.  —  On  neutralising  the  alcoholic  solution,  and 
evaporating  at  30^  to  40'',  roundish  masses  of  needles  are  obtained. 
They  dissolve  easily  in  water  containing  nitric  add,  but  with  diflSculty 
in  pure  water,  and  after  drying  at  40^  retain  18  at.,  and  at  IOC  12  at. 
of  water  (Langlois,  N,  Ann.  Chim,  Phya,  84,  274). 


C^WBP^O*    824    . 

lO' 164    

49-85 
25-23    ... 
24*92 

Langlois. 
26*36 

18  HO 162    

C«N»H?K)*,I0^18HO  ....    650    .. 

0**N«H»*0* 824    ........ 

10000 

64*86 
27*52    ... 
18-12 

LoDgloifl. 

.....    2760 

12  HO    108    

0«N'B?*0<,I07,12HO ..-    696    ........    10000 

Langlois  assmnee  the  existence  of  22  and  18  at.  of  water,  but  he  detennined  only 
the  periodic  acid. 

Hydriodate  of  Quinme, — Obtained  by  direct  union  of  the  add  and 
base,  or  by  double  decomposition,  in  nodular  groups  of  delicate  crystals 
(Pelletier).  Lemon-yellow  prisms  (Herapath).  A  solution  of  sulphate  of 
quinine  in  boiling  water,  mixed  with  an  equal  number  of  atoms  of  iodide 
of  potassium,  yields  crystals  of  sulphate  of  quinine  only  on  cooling ;  but 
when  240  parts  of  hydrochlorate  of  quinine  are  mixed  with  460  parts 
of  iodide  of  potassium,  in  hot  aqueous  solutioni  a  colourless  turpentine- 
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like  mass  is  deposited  as  the  liquid  cools  (Winckler).  Iodide  of  potas- 
sium throws  down  from  acetate  or  hydrochlorate  of  quinine,  a  heavy 
white  powder,  which  runs  into  drops  (v.  Planta).  —  Melts  to  a  resin 
over  the  water-bath.  Dissolves  in  water  more  freely  than  the  sul- 
phate ;  in  nearly  idl  proportions  in  alcohol,  and  in  ether  (Winckler, 
Jahrh.  pr.  Pharm.  20,  321). 

Winckler. 

0«»N»H»0* 825    71*91 

1 127    ^ 28-09    28-42 


C«XSHS*0*,HI ....    452    lOO'OO 

By  mixing  bi-snlpliate  of  quinine  with  solution  of  iodide  of  potassium,  Biffbini 
{J.  Chim.  mid,  18»  IVS)  obtained  a  red  powder,  containing,  according  to  bis  analyns, 
60  p.  c  of  quinine,  30  of  bTdriodio  acid,  and  20  of  iodine,  being  a  mixture  of  hjcirio- 
date  of  quinine  and  iodo^uinine.  —  According  to  Beifnier  (J*.  Chim,  mid.  18,  119), 
on  diseomng  this  precipitate  in  alcobol,  and  evaporating  the  solution,  transparent  4- 
sided  prisms  are  obtained,  which  turn  duU  and  brown-red  in  the  air. 

Chlorate  of  Quinine,  —  Formed  by  dissolving  quinine  in  warm  aqueous 
chloric  add.  Tufts  of  delicate  needles,  melting  to  a  colourless  liquid, 
which  solidifies  to  a  transparent  varnish.  Explodes  when  strongly 
heated  (Serullas,  Ann.  Chem.  Phya,  45,  279). 

Perchlorate  of  Quinine.  —  When  sulphate  of  quinine  is  precipitated 
by  perchlorate  of  baryta,  and  the  filtrate  is  evaporated,  yellowish  oily 
drops  are  deposited,  which  redissolve  on  gently  warming  the  liquid, 
and  afterwards  separate  in  crystals  on  cooling.  By  concentration  the 
mother-liquor  yields  a  further  quantity  of  oil,  which  solidifies  in  con* 
tact  with  a  crystal.  —  Striated  prisms,  exhibiting  a  faint  dichroTsm  of 
blue  and  yellow  (Bodeker).  The  crystals  belong  to  the  right  prismatic 
system,  being  truncated  rhombic  octahedrons,  cleavable  parallel  to  the 
end-face.  Inclination  of  the  octahedral  faces,  basal  =  149^  46' ; 
macradiagonal  =  80**  30' ;  brachydiagonal  =  107°  32'  (Dauber,  Ann. 
Pharm,  71,  65).  The  crystal  melts  at  45°,  and  likewise  at  a  moderate 
temperature  over  oil  of  vitriol,  to  a  clear  brittle  mass  (f  Kr.)  which 
loses  14*3  p  c.  of  water  at  110°,  puffs  up  strongly  at  150°,  and 
solidifies  again  at  160°,  having  then  lost  18' 63  p.  c.  of  water.  On 
further  heating,  a  violent  explosion  occurs,  accompanied  by  fiame.  — 
Aqueous  solutions  of  a  certain  strength  yield  highly  lustrous, 
dichroitic,  rhombic  tables,  which  melt  to  an  oil  under  water,  but  fuse 
only  at  210°  when  heated  alone,  losing  6*5  p.  c  of  water  (4  at.  =  6*4 
p.  c.  HO)  (B6deker). 

CryHaU.  Bddeker. 

C«'N«H«0*,2H0 842    62RS    60-63 

2C107 183     2811     28-21 

MHO   126    19-86    18-68 

C«N»H«0*,2C1H0»  +  14H0 ....    651    10000    97-47 

Hydrochlorate  of  Quinine.  —  A.  Mono^aad.  A  solution  of  quinine 
in  slight  excess  of  hydrochloric  acid  deposits  long  silky  needles  which 
lose  7*05  p.  c.  of  water  in  a  current  of  air  at  1^°  (3  at.  =s  6*96  p.  o. 
HO)  (Kegnault).  Winckler  {Reperi.  34,  266)  takes  1  part  of  quinine, 
X  part  of  hydrochloric  add,  and  4  parts  of  water,  or,  since  in  this  way 
it  sometimes  happens  that  crystals  are  not  obtained,  Winckler  (and 
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LeverkShn)  decompose  100  parts  of  sulphate  of  quinine  with  25  parts 
of  crystallised  chloride  of  barium,  and  evaporate  the  filtrate  at  a  gentle 
heat  (Eepert  32,  215).  Radiated  groups  of  white,  pearly  needles 
(Winckler).  Dissolves  in  water  more  easily  than  sulphate  of  quinine, 
less  easily  than  hydrochloratc  of  cinchonine  (Pelletier  and  Gaventou) ; 
in  24  parts  of  water  at  18*75°  (Abl.)  —  Dissolves  in  9  parts  of  chloroform 
at  17*5°  (Schlimpert)  ( 1  Kr.),  and  slowly  in  cold  picamar  (Reichen- 
bach). 
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C*»N«H«0^H01  ....    360-6    10000    10000 

The  crystals  contain  8*75  p.  c.  of  water,  and  8*82  of  hydro- 
chloric acid  (Winckler) ;  6*62  of  hydrochloric  acid  (Pelletier  and 
Caventou). 


B.  Bi-acid.  —  Quinine  absorbs  a  large  quantity  of  hydrochloric 
«cidgas  [24-1  p.  c.  (Liebig),  22'86  p.  c.  (van  Heijningen)  2  at  s  21*91 
I  c],  but  gives  up  portions  of  it  continuously  in  dry  air,  ceasing  to 
ao  so  only  at  very  high  temperatures.  Quinine  saturated  with 
hydrochloric  add  contains,  at  145%  19*31  p.  c,  at  160*"  in  a  current 
of  hydrochloric  acid  gas,  18*77  p.  c.  of  hydrochloric  acid  (^  at.  as 
17*97  p.  c.  HCl);  at  a  few  degrees  above  160°  it  turns  yellow.  From 
the  highly  acid  ac^ueons  solution  an  amorphous  gum  is  obtained 
(Regnault ;  van  Heijningen). 

Hydrofluate  of  Quinine,  —  A  solution  of  freshly  precipitated  quinine 
in  aqueous  hydrofluoric  acid  is  transformed,  when  evaporated 
nearlv  to  dryness,  into  a  ciystalline  mass  of  concentrically  arranged 
needles,  whidi  deliquesce  rapidly  in  the  air  and  dissolve  very  readily 
in  alcohol,  (filderhorst,  Ann.  Phamu  74,  79).  Quinine  and  hydro- 
fluoric or  hyorofluosilicic  acid  ^whereby  silicic  acid  is  tiirown  qowdl) 
yield  thin  white  needles,  or  with  a  large  excess  of  hydrofluoric  acid, 
an  acid  amorphous  gum  (Serullas,  Ann.  Chem.  Pkys,  45,  282). 

Nitrate  of  Quinine.  —  An  aqueous  solution  deposits  on  evaporation 
oily  drops,  which  turn  waxy,  and  when  kept  under  water  for  many 
days  are  transformed  into  very  oblique  rhombic  prisms  (Pelletier, 
Caventou  ft  Dumas^.  Crystals  are  obtained  only  by  evaporating 
the  excess  of  acia  and  dissolving  the  residue  in  water  (van 
Heijningen). 

bv  decomposing  mono-acid  sulphate  of  quinine  with  nitrate  of  baryta, 
and  ieavine  the  filtrate  to  evaporate  spontaneously,  the  nitrate  is 
obtained  in  large,  transparent  prisms,  which  give  off  4*2  p.  c.  of  water 
at  100**  (2  at.  ^  44  p. c.  HO)  (Strecker). 


<rfl00'. 
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Strecker. 

jS4A/      •*...•• 

.      6202    .. 
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42    

.      10-86 
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3N 

25  H 25 6-46    .......      6*6 

10  0 80    20-67 

C«N»H»*0*,H0,N0»  ....    887    10000 
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Dried*  Strecker. 

C«N«H«0* 824    66-59 

N0»,0  62    12-65 

Ag 108    21-86    .......    21-9 


C«iraP*0*,AgO,NO»....    494    lOO'OO 

Terchloride  of  gold  throws  down  from  solutions  of  quinine-salts, 
sulphur-  to  redcfish-yellow  precipitates  but  little  soluble  in  water  (v. 
Planta;  Peschier). 

(MoroplatinaU  of  QiuniM.  —  Chloride  of  platinum  throws  down  from 
quinine-salts  a  yellowish  precipitate  which  dissolves  easily  in  hydro- 
cliloric  acid  added  at  the  same  time  (v.  Planta).  The  precipitate  is  whit© 
or  yellow,  but  when  an  excess  of  hydrochloric  acid  is  added,  yellow  and 
crystalline  (Liebig).  Orange- vellow  crystalline  powder,  having  an 
acid  reaction  (Duflos).  Neutral  (Liebig).  Does  not  lose  water  at  100% 
but  gives  up  2-87  p.  c.  at  140°  (Gerhardt,  Bev,  scient.  10,  187). —  When 
strongly  heated,  it  evolves  hydrochloric  acid,  blackens,  and  glows. 
Dissolves  in  1,500  parts  of  cold,  and  120  parts  of  boiUng  water,  and  in 
2,000  parts  of  boiling  alcohol  of  So"",  from  which  it  is  deposited  on 
cooling  (Duflos,  Schw.  62,  312). 

AnA^drout. 

40  C 240  82-58 

2  N 28  8-81 

26  H 26  8-68 

4  0 82  4*84 

6  a..: 218  28-94 

2  Pt 197-4  26-80 

O*'WH»K)*,2H01,2Pt0l«...    78B-4    lOODO 


MjfdrtUed. 

40  C  240  

2  N 28  

28  H ^ 28  

6  0  48  

6  CI 213  

2  Pt 197-4  2617    2626 

C«NSH«0^2HCl,2PtCl^  +  2aq 764-4    10000    10000 

Liebig  found,  on  the  average,  26*52  p.  c. ;  Laurent  26*4  p.  c.  of 
platinum.  Duflos  found  25*8  p.  c.  of  platinum,  28*4  of  chlorine,  and  44*64 
of  Quinine  (the  anhydrous  salt  contains  by  calculation,  43-9  p.  c,  the 
hyarated  42*94  p.  c.  of  quinine).  Duflos  likewise  obtained  from  10 
parts  of  dried  qmnine,  22*4  parts  of  platinum-salt  (calc.  for  anhydrous 
salt  requires  22*72 ;  for  hydrated  salt  23*29  parts). 

Chloride  of  Iridium  and  Sodium  throws  down  from  acetate  or  hydro- 
chlorate,  but  not  from  sulphate  of  q^uinine,  an  oobre-yellow  to  red- 
brown  precipitate,  very  easily  soluble  m  hydrochloric  add  (v.  Planta). 

Hydrocyanate  of  Quinine.  ^- Quinine  triturated  and  shaken  with 
aqueous  hydrocyanic  acid  dissolves  to  a  yellow  liquid  (Pezzina,  J. 
Chim.  med.  8,  569). 


CMiardt. 
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Bydroferrocyanate  of  Q^inine.  —  Resemblee  the  cinchonine-Balt  (p. 
218),  and  may  be  obtained  in  a  similar  manner  (Dollfus).  Ferrocyaniae 
of  potassium  produces  in  cold  aqueous  quinine-salts,  yellowish-white 
clouds,  which  disappear  on  heating,  or  on  addition  of  excess  of  the 
ferrocyanide,  and  do  not  again  make  their  appearance  (Bill,  SilL  Amer. 
J.  (2)  26,  108  ;  J.  pr.  Chem.  76,  484). 

Dollfus. 
62  0 812    62-66    62-9 

8N 112    18-86 

84  H 84    6-72    60 

10  O 80    18-44 

2Fe 66    9-44    .^ 91 

C«N»H»H>«,Cy^e«H<  +  6  aq 694    10000 

Gerhardt  (TraitS  4,  121)  suppoeee  the  salt  to  contain  4  at.  water.  —  Conoeroing 
the  preparation  of  this  salt  as  a  medicine,  see  Bertozzi  (J,  Fharm.  19,  46),  Ferrari 
(Chtm.  nUd,  11,  361),  (^eiseler  {N,  Br,  Arch,  8,  66),  Felouze  (2^.  Ann,  Chim.  Phyt. 
6,  67),  Landerer  {N,  JDr.  Arch,  71, 282). 

HydroferricyanaU  of  Qmnine.  —  Concentrated  aqueous  solutions  of 
ferricyanide  of  potassium  throw  down  from  strong  aqueous  solutions 
of  hydrochlorate  of  quinine  containing  a  little  fVee  hydrochloric  acid, 
golden-yellow,  crystalline  laminsB,  which,  after  drying,  resemble 
mosaic  gold.  Does  not  lose  weight  at  100^.  Dissolves  easily  in 
water,  and  deposits  a  blue  powder  on  evaporating  the  solution  (Doll- 
fus). 

Dollfus. 


62  0  

•  •«■•■■■■■••*««■•■■■    O X  A 
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8  N  
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7  O  
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80 

66 

....   646 

2  Fe 

56 

C«N*H«0*,(yFe»H»  +  8  aq 666    10000 

Quinine  does  not  form  any  compound  with  cyanide  of  mercury  (Kohl 
&.  Swoboda,  Wien.  Ahad,  Ber,  9,  252) ;  it  behaves  with  that  salt  in  the 
same  manner  as  cinchonine  (Caillot). 

Hydrocyanate  of  Quinine  and  Cyanide  of  Platinum.  —  According  to 
DelfTs,  quinine  is  not  precipitated  by  platinocyanide  of  potassium. — 
Wertheim  ( TTt'en.  Akad,  Ber.  1849,  1,263)  obtained  from  sulphate  of 
quinine  and  platinocyanide  of  potassium,  the  compound  G^N'H'H}^,2HGy, 
2PtGy+2  aq.,  and  from  hytbochlorate  of  quinine  and  platinid-cyanide 
of  potassium  (vi,  49)  the  salt  C«N«H>*0*,2HCl,2PtCy».  Schwar- 
zenbach  describes  the  following  compounds : — 

A.  3C**N'H**0*,2HCy,2PtCy.  —  Platinocyanide  of  potassium  thfows 
down  from  a  solution  of  quinine  in  aqueous  acetic  acid,  an  abundant 
white  precipitate,  which,  on  standing,  is  converted  partly  into  fine  needles 
and  partly  into  a  resin.  The  neemes  melt  at  100®  to  a  gum,  which 
also  remains  transparent  on  cooling  (Schwarzeubach). 

N9edU$.  Schwanenbaoh. 

8  C«N«H>H>*,8HPy,2Cy 1078       84*62 

2  Ft 197-4    16*48    16-46 

3  C«Nm«0*,2HCy,2FtOy....    12764    10000 
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B.  C«»N«H«*0*,2HCy,2PtCy.  —  Aquedus  pktinocyanide  of  potafiSium 
throws  down  from  a  clear  Bolation  of  quinine  in  not  too  great  an  excess 
of  sulphuric  acid,  a  bulky  white  precipitate,  which,  in  presence  of  a  larger 
quantity  of  sulphuric  acid,  disappears  again  at  first.  When  left  at  rest, 
tne  precipitate  is  transformed  into  tables,  warty  groups  of  needles,  and 
a  resin  (Schwarzenbach). 

a.  The  tables  are  transparent,  quadratic,  or  oblong,  with  parallel 
strisB.  On  drying  they  become  opaque  and  waxy,  and  acquire  a  faint 
yeUowish-green  colour.  By  picking  out  the  tables,  afterwards  treating 
them  with  boiling  water,  in  which  the  other  forms  are  not  soluble,  and 
rapidly  cooling,  they  are  obtained  pure  and  in  laminae.  The  air-dried 
tables  do  not  lose  weight  at  120°,  but  give  up  6'35  p.  c.  of  water  at  150*^, 
assuming  at  the  same  time  a  deep-yellow  colour,  which  disappears 
again  almost  entirely  on  cooling. 

Tahlet.  Schwanenbach. 

O^N'H^O*    « 824 48-88 

2  HCy,2C^ ., 106       15'98 

2  Pt 197-4    29-75    ........    29-66 

4  HO 86       6-44    6-85 

0«IPH"0«,2HCy,2PtOy  +  HO....    6634    10000 

I.  The  warts  appear  to  the  naked  eye  as  short  prisms  or  broad 
needles.  They  remain  behind,  together  with  amorphous  white  resinous 
globules,  on  treating  the  entire  precipitate  with  boiling  water,  and  may 
afterwards  be  dissolved  by  boiling  alcohol,  from  which  they  crystallise 
unchanged  on  cooling.  They  turn  yellow  to  orange  in  sunlight,  and 
when  dned  over  oil  of  vitriol,  contain  30*43  p.  c.  of  platinum,  corre- 
sponding to  the  formula  C*«N«H»H)*,2HCy,2PtCy  +  2H0  (by  calc. 
80-52  p.  c.  Pt.) 

c.  The  resinous  globules  are  pure  white,  or  translucent  and  waxy,  in 
the  moist  state,  and  insoluble  in  boiling  alcohol.  They  contain,  like  5, 
30*4  p.  c  of  platinum  (Schwarzenbach,  Pharm.  Viertelj,  8,  518). 

Hydrosulphocyanate  of  Quinine,  — Hydrosulphocyanic  acid  and  quinine 
form  together  a  yellow  resinous  salt,  and  a  wnite  salt,  which  cannot  be 
separated  by  crystallisation  (Dollfus).  Strong  alcoholic  solution  of 
quinine  forms  with  sulphocyanide  of  potassium,  a  very  small  quantity 
of  a  white  precipitate,  which  does  not  dissolve  on  warming  ( Artus,  J.  pr. 
Chem.  8, 253).  Neutral  acetate  of  (j^uinine  [in  concentrated  solution  only 
(v.Planta)]  immediately  forms  awhite  curdy  precipitate,  which  dissolves 
on  heating,  and  in  hot  alcohol  (0.  Henry,  J.  Phamiy  24,  194).  Hydro- 
chlorate  of  quinine  produces  with  sulphocyanide  of  potassium  a  dense 
precipitate  and  oily  drops  (v.  Planta),  or  in  dilute  solutions,  microscopic 
elongated  needles  (Anderson).  Excess  of  sulphocyanide  of  potassium 
throws  down  from  a  solution  of  1  part  of  quinine  in  400  parts  of  water 
containing  sulphuric  acid,  greenish-yellow,  delicate  needles,  which  are 
more  quickly  precipitated,  in  the  pulverulent  form,  on  violently  agitating 
the  liquid  (Lepage).  Large,  regular,  pale  lemon-yellow  crystals  of 
the  oblique  prismatic  system,  having  the  formula  C*®N*H**0*,2CyHS* 
(Wertheim,  Wien.  Akad.  Ber.  1,  263).  After  pouring  off  the  mother- 
liquor,  in  which  it  is  not  soluble  on  account  of  the  presence  of  sulpho- 
cyanide of  potassium,  it  dissolves  easily  in  water,  and  e8T)ecially  in 
alcohol  (Lepage,  J.  Pharm.  26,  140). 
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Chloride  of  mercury  and  cyanide  of  mercury  throw  down  from 
hydrosdphocyanate  of  quinine,  double  salts  of  the  fonnul» 
8(C^N*HK)*,2CyHS*)+8HgCl  and  C«N»H>H>,2CyHS»+2HgCy  (Wer- 
theim). 

Formate  of  Quinine.  —  Crystallises  easily  in  needles  resembling  the 
sulphate  (L.  L.  Bonaparte,  J.  Chim.  mid.  18,  680). 

Acetate  of  Quinine. — Strong  acetic  add  added  to  an  ethereal 
solution  of  quinine  throws  down  a  crystalline  acetate  (Veltmann, 
Schw.  54,  187). 

A.  Mono'ocid t '^The  long  silky  needles  of  acetate  of  quinine  give 
off  acetic  acid  over  the  water-bath  and  still  more  at  140%  when  they 
melt  to  a  nearly  colourless  glass  (Regnault). 
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C«N>H>«0<,0*H<0*  ...    384    10000 

B.  Acid.  —  Obtained  by  the  spontaneous  evaporation  of  a  solution 
of  quinine  in  acetic  acid,  in  long  silky  needles  (Schwarzenbach) :  on 
rapid  evaporation  the  whole  liquid  becomes  soUd.  Faintly  acid  :  dis- 
solves slightly  in  cold,  much  more  easily  in  hot  water  (Pelletier  & 
Caventou). — Contains  69*37  p.  c.  of  quinine.  Loses  12*75  p.c.  of 
water  (and  acetic  acid  t  Kr.)  over  oil  of  vitriol.  Schwarzenbach  {Pharm. 
ViertelJ.  8,  518)  gives  the  formula  C«N*H>*0*,2C*H*0*  -f  6aq.,  which 
requires  65  p.  c.  of  quinine,  and  10*8  p.  c.  of  water,  and  should  probably 
be  replaced  by  C*«N'H"*0*,2C*H<O  +  2aq.  (70*1  p.  c.  quinine,  8*9  water) 
(Kr.) 

Oxalate  of  Quinine.  —  Bihasic  t  —  Acetate  (Regnault)  or  bi-acid  sul- 
phate of  quinine  is  precipitated  by  oxalate  of  ammonia  or  potash,  and 
the  precipitate  is  washed  with  a  little  cold  water  and  crystallised  from 
boiling  alcohol.  —  Small,  very  delicate  needles.  Dissolves  in  cold,  and 
more  freely  in  hot  water,  and  very  easily  in  alcohol,  especially  when  hot 
(Pelletier  &  Caventou ;  Regnault ;  Landerer,  Repert.  52,  40  f ). 


84  0  

at  125'. 
604    

68-29    ... 

7-59 

6-76    ... 
17-36 

Begnanlt. 
67-03 

4  N  

66    

60  H 

fiO 

7-03 

16  O  

128    

20«»N«BPH><,CHH?O8 

..«•     /  oo     .••••• 

..    10000 

B.  Acidi  —  Needles  easily  soluble  in  water  (Pelletier  k  Caventou). 

Cyanurate  of  Quinine.  —  White  amorphous  mass  (Elderhorst). 

Mdlitate  of  Quinine.  —  Alcoholic  quinine  produces  with  solution  of 
mellitic  acid  an  abundant  white  precipitate,  which  becomes  pearly  and 
crystalline  when  washed  with  weak  alcohol.  Does  not  lose  water  at 
100%  but  evolves  a  little  water  and  ammonia  at  130°,  turning  sulphur- 
yellow.  Dissolves  very  slightly  in  cold,  and  somewhat  more  freely  in 
VOL.  xvn.  u 
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hot  water,  from  which  it  ia  deposited  as  a  crystalliae  powder  on  cooling 
(Karmrodt,  Ann,  Pharm.  81,  170). 

Succinate  of  Quinine  fonns  pearly  prisms  (Henry  &  Delondre). 

Aspartate  of  Quinine.  —  Indistinct  crystal*,  easily  soluble  in  water 
(Plisson,  J.  Pharm.  15,  278). 

Valerate  of  Qtttmne. «— On  neutralising  sdcoholic  quinine  with  a 
slight  excess  of  yalerianic  add,  and  allowing  a  mixture  of  1  toI.  of  the 
liquid  with  2  vols,  of  water  to  evaporate  spontaneously,  or  at  50**  at 
most,  hard  rectangular  octahedrons  or  cubes,  permanent  in  the  air,  are 
obtained,  and  by  rapid  evaporation  also  needles  (Bonaparte).  Wittstein 
employs  1  part  of  tne  acid,  60  parts  of  water,  and  3  parts  of  freshly 
precipitated  quinine.  The  salt  may  also  be  prepared  by  mixing  a  solu- 
tion of  12  parts  of  valerianic  acid  in  10  parts  of  alcohol  with  a  solution 
of  40  parts  of  quinine  in  140  parts  of  alcohol  of  85  per  cent.,  and  eva- 
porating the  liquid  to  crystallisation  at  a  temperature  of  80°  to  40** 
{N.  J.  Pharm.  45,  236).  Or  carbonate  of  soda  is  added  to  slightly 
alkaline  reaction  to  a  mixture  of  1  part  of  valerianic  acid  and  2  parts  of 
water,  and  the  liquid  is  added,  at  a  temperature  of  48",  to  a  solution  of 
2  parts  of  sulphate  of  quinine  in  water  containing  sulphuric  acid,  where- 
upon, on  standing  for  24  hours,  the  solution  deposits  crystals,  which  must 
be  washed  with  water  at  86°  (Chatin,  N.  J.  Pharm.  [4],  1,  268).  Pearly 
oblique  rhomboidal  tables  or  white  needles.  Smells  of  valoriauic  acid ; 
tastesverybitter,  and  afterwards  of  the  acid.  Neutral  (Wittstein).  Melts 
at  90°  to  a  transparent  liquid,  giving  off  3^  p.  c.  of  water,  and  solidifies 
to  a  glass  on  cooling.  \Vlien  more  strongly  heated,  it  gives  off  valeri- 
anic acid.  The  salt,  fused  at  90°,  dissolves  easily  in  alcohol,  and 
remains  on  evaporation  as  an  amorphous  mass  when  the  alcohol  is 
strong,  or  in  ciystals  when  weaker  alcohol  is  employed  (Bonaparte). 

Tlie  crystals  dissolve  in  110  parts  of  cold  [96  parts  at  18-75°  (Abl)], 
and  in  40  parts  of  boiling  water  (Wittstein).  On  boiling,  the  solution 
deposits  resinous  drops  of  the  anhydrous  salt,  which  do  not  become 
crystalline  on  cooling  or  standing  in  water,  but  crystallise  from  dilute 
alcohol.  The  same  anhydrous  salt  is  precipitated  by  valerianic  acid 
from  an  aqueous  solution  of  the  crystals  (Bonaparte,  J.  Chim.  med.  IS, 
680  ;  19,  330).  It  dissolves  in  6  parts  of  cold,  and  in  1  part  of  boiling 
alcohol  of  80  p.  c.  (Wittstein,  Repert.  87,  295).  The  salt  prepared  with 
natural,  but  not  that  made  with  artificial  valerianic  acid  becomes  phos- 
phorescent when  rubbed,  especially  after  it  has  effloresced.  The  two 
salts  also  exhibit  different  crystalline  forms  (Landerer,  N.  Br.  Arch. 
119,  240). 

lUiinoui  $aU.  Wittstein. 

C«N«H»<0* 824    71-52    71-86 

C»«H»0»  _ 93     20-53    2023 

4  HO    36    7-95    792 

C«N»H«CH,CWH'«0*  +  8  aq 463    lOOQO    10000 

r^i^rr^r^A  Cfy*faZt.  Wittstein. 

g^.^^^ 824    50-47  61-36 

SjS^    93     14-49  14-98 

^^  ^^ 225    85-90  33-66 


C«N'H«O^C>0H'0O4  +  24  aq 648    100-00 


100*00 
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WitUtein  ootuiden  the  aalt  to  oontain  I  at  wftter  leM.  Bee  $ho  Riegel  (N,  Br. 
Arch.  45,  316),  Fr.  MttUer  (N.  Br,  Arch.  46, 157),  Deyay  (N.  J.  Fhartn.  6,  382). 

Dextrotartrate  of  Quinine, »-  Acid  tartrate  of  potash  dissolves  qui- 
nitie  in  small  quantity  only  and  with  difficulty ;  on  evaporating  the 
solution  a  mixture  of  cream  of  tartar  and  a  quinine*salt  remains 
(Arppe). 

A.  JBibaaic,  —  When  sulphate  of  quinine  is  mixed  with  tartrate  of 
potash  a  crystalline  powder  is  precipitated.  Neutral.  Fusible.  Tastes 
bitter.  Gives  off  1*5  p.  c,  of  water  at  145°  (Arppe,  /.  jpr.  Chem.  53, 
334). 

Arppe. 

20«N»B?*0*    648    8127    790 

C8H«0«    150    1808 

2C«N«fl^0*,0*H«0» ....    798    10000 

B.  Mono-acid.  —  Equal  numbers  of  atoms  of  the  base  and  acid  are 
dissolved  separately  in  alcohol,  and  the  solutions  are  mixed  and 
allowed  to  crystallise.  —  Gives  off  1*4  p.  c.  of  water  at  100*,  and  the 
remainder  at  160°,  in  all  4*4  p.  c.  Decomposes  only  on  prolonged 
heating  to  160°  (calc.  for  C*»N«H»H)*,C*n«0^'  -f  2aq.  =  367  p.c,  HO) 
(Pasteur). 

ArUitartrate  of  Quinine.  — See  z,  365,  end  xtu,  217.  —  Obtained  in  the 
same  way,  and  has  the  same  composition  as  the  dextrotartrate;  it 
exhibits,  however,  a  different  crystalline  form,  gives  off  its  water  of 
ciystallisation  almost  entirely  at  100°,  and  dissolves  far  more  freely 
than  that  salt,  especially  in  warm  water  (Pasteur). 

Tartrate  of  Quinine  and  Potash,  —  Crystals  soluble  in  alcohol 
(Delondre  &  Henry). 

Quinine,  boiled  with  solution  of  tartar-emetic,  does  not  yield  a 
double  salt  analogous  to*that  of  quinidine  (Steuhouse). 

Croconate  and  Bhodizonate  of  quinine  resemble  the  cinchonine-salts 
(Heller). 

Urate  of  Quinine.  —  Obtained  in  the  same  manner  as  the  cinchonine- 

salt  (Elderhorst).      Andreae  {Pharm,    Viertelj.  10,   382;  uses  1  part 

of  quinine  to  1*5  parts  of  uric  acid.  —  White,  amorphous,  laminated 

mass  (Elderhorst).   Dull  white  powder,  consisting  of  microscopic  prisms. 

Tastes  bitter.     Bums,  when  heated,  without  melting.     Dissolves  in 

855  parts  of  cold,  and  86*2  parts  of  boiling  water;  in  1580  parts  of 

cold,    and  45-3  parts  of  boiling  alcohol;     still  less  freely  m  ether 

(Andreae). 

ai  100".  Andreae. 

C'ON'H^O* 324    65-86    63 

CWN<H*0« 168    8415    83 

C«N2H8«04,CWN2H^0«  ....    492    10000 

Andrcae's  analysifl  is  doubtful :  his  formula  contains  6  at.  water  more  (Kr).    See 
also  P^rejre  on  urate  of  quinine  {N.  Br.  Arch.  108,  364). 

Strong  aqueous  pyrogallic  add  throws  down  from  bi-acid  sulphate 
of  quinine,  a  yellow  ciystalline  precipitate  (De  Luynes,  Coinpt,  rend,  57, 

u  2 
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162).  —  The  compotind  of  quinine  with  jptcro^Oiwn  resembles  the  bruciuc- 
compound  (Pelletier  &  Couerbe). 

Orcin  and  (Sulphate  off)  Quinine,  —  Quinine  behaves  towards  orcin 
in  the  same  manner  as  cinchonine  (De  Luynes).  A  moderately  dilute 
aqueous  solution  of  orcin  becomes  cloudy  at  first,  when  a  strong 
aqueous  solution  of  sulphate  of  quinine  is  dropped  into  it,  but  clear  again 
on  further  addition  of  the  quinine-salt,  after  which  the  solution  de- 
posits, when  pure  orcin  is  employed,  small  concentrically  arranged 
needles,  but  with  an  impure  quinine,  an  oil  which  solidifies  (EQasiwetz, 
Ann.  Phami.  134,  290). 

Citrate  of  Quinine.  Quinine  is  added  to  a  warm  dilute  aqueous 
solution  of  citric  acid  till  the  alkaloYd  is  no  longer  dissolved.  On 
cooling  and  concentrating  the  solution,  fine,  white,  somewhat  silky 
needles  are  obtained.  Very  bitter.  Neutral.  Dissolves  in  820  parts 
of  cold,  and  30  parts  of  boiling  water ;  and  in  44  parts  of  cold,  and 
3  parts  of  boiling  alcohol  of  85  p.  c.  —  Loses  10*6  per  cent,  in  weight 
at  100°  (10  at.  =  9*68  p.  c  HO),  and  no  more  at  145**.  Decomposes 
at  160",  as  it  begins  to  melt  (Wittstein,  Fharm.  Viertelj.  5,  552  ; 
N.  Br.  Arch.  89,  27). 

at  lOO"".  Wittstein. 

92  0 552  65-72  6649 

4N 56  6-66  6-73 

56  H 56  6  66  6*58 

22  0 176  ^.  20  96  2020 

2  C^N^H^CHjCWH^O"  ....    840    10000    100-00 

Wittfltein's  formula  oontaixu  1  at  water  less.    See  also  Gklyani  {J.  Chim,  fiM. 
8,687). 

On  citrate  of  quinine  and  ferric  oxide,  see  Pleurot  (N.  J.  Pharm.  (4) 
1,  443). 

Lactate  of  Q^inine.  —  Lactic  acid  saturated  with  quinine  leaves,  on 
evaporation,  tufts  of  silky  needles,  more  easily  soluble  in  water  than 
the  sulphate  (Bonapaite). 

Quinine  is  not  precipitated  by  gallic  acid  and  its  salts  (Pfafif ; 
Henry) ;  but  salts  of  quinine  are  rendered  turbid  by  gallic  acid  which 
has  become  yellow  from  long  standing  (Wackenroder). 

Picrate  of  Quinine.  —  Alcoholic  picric  acid  forms  with  alcoholic 
quinine  [with  salts  of  quinine  (v.  Planta)],  even  in  very  dilute  solution, 
a  yellow  pulverulent  precipitate  (Kemp,  Expert.  71,  164).  The  salt  is 
also  obtained  from  picrate  of  potash  and  sulphate  of  quinine.  Yellow ; 
slightly  bitter  (Bonaparte).  Very  bitter  (Winckler).  Nearly  insoluble 
in  water ;  on  boiling  therewith,  the  anhydrous  salt  is  deposited  in  the 
form  of  an  oily  layer,  which  does  not  turn  crystalline  on  standing 
(Bonaparte).  Dissolves  easily  in  alcohol,  crystallising  therefrom  (ac- 
cording to  Bonaparte,  not)  in  yellow  needles  (Carey  Lea).  Dissolves 
in  alcohol  (Winckler,  Eepert.  41,  330 ;  Carey  Lea,  Sill.  Amer.  J.  26, 
379 ;  Chem.  Centr.  1859,  122). 

Anethol  and  Quinine.  By  dissolving  5  parts  -of  quinine  and  1  part 
of  anise- oil  in  boiling  alcohol,  cooling  and  concentrating  the  liquid, 
and  rccrystallising  the  product,  shining  crystals  are  obtained.     Four- 
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Bided,  mostly  acute  doable  pyramida,  belonging  to  the  oblique  pris- 
matic system,  with  truncatea  summits.  Smells  very  slightly  of  anise- 
oil,  more  strongly  when  heated.  Tastes  of  quinine  and  the  oil.  Melts 
in  hot  water ;  in  the  dry  state  only  above  400^  giving  off  water  and  oil 
of  anise,  amounting  together  to  21-9  p.  c.  (by  calc.  22-11  p,  c).  Dis- 
solves slightly  in  cold,  and  freely  in  boihng  alcohol,  and  very  easily  in 
ether  (Hesse,  Ann.  Pharm.  123,  382 ;  abstr.  N.  Br.  Arch.  115,  169). 

Crystals.  Hesae. 

100  C   600    7211  7204 

4N  66    6-73  648 

64  H  64    7-69  770 

14  0   112    13-47  13-78 


20«N*H«O*,C»fl»O2  +  4  aq 832    10000    10000 

Tannate  of  Qtuntne.  —  Occurs  in  cinchona-barks,  according  to 
Henry  &  Plisson.  Gallo-tannic  acid  (infusion  or  tincture  of  galls) 
produces  a  turbidity  in  very  dilute  solutions  of  quinine ;  from  mode- 
rately strong  solutions  it  throws  down  white  flocks,  which  run  together 
when  warmed,  without  dissolving.  When  the  proper  proportions  are 
employed,  the  filtrate  produces  only  a  slight  blue  coloration  with  ferric 
salts. — White  spongy  mass,  drying  up  to  a  brittle,  friable  resin. 
Tasteless  and  inodorous.  Permanent  in  the  air.  Contains,  according 
to  Delondre  &  Henry  (iV.  J.  Pharm.  21,  286),  1  at.  quinine  to  2  at. 
tannic  acid.  Very  slightly  soluble  in  water  [in  480  parts  at  18J° 
(Abl)].  Dissolves  in  ammonia  with  red  colour,  easily  in  alcohol  [in  62 
parts  (Cap  &  Garot)],  and  very  slightly  in  ether.  The  alcoholic  solu- 
tion is  precipitated  by  water ;  it  leaves  on  evaporation  a  syrup,  which 
dries  up  to  a  brittle  gum  (N.  E.  Henry,  J.  Pharm.  11,  334).  Dissolves 
in  130  parts  of  glycerin,  and  in  1,200  parts  of  fat  oil  (Cap  &  Garot). 
By  long  contact  with  water,  it  is  converted  into  soluble  galfate  of  qui- 
nine (Liutner,  iV.  Bepert.  1,  411;  Wackenroder,  A^.  Br.  Arch.  28,  54; 
Fr.  Miiller,  N.  Br.  Arch.  38,  144 ;  Landerer,  N.  Br.  Arch.  83,  1 ;  Bar- 
reswil,  N.  J.  Pharm.  21,  206). 

Moritannate  of  Quinine.  —  Moritannic  acid  forms  with  quinine  a 
pale  yellow  precipitate.  The  precipitate  produced  by  moritannate  of 
lime  is  yellow  and  non-crystallme.  It  contains,  after  drying  at  100°, 
63-40  p. c.  C,  3-89  N.,  547  H.,  and  27-24  0.  Dissolves  slightly  in 
water,  and  easily  in  alcohol  (Wagner,  J.pr.  Chem.  51,  94  and  103). 

Cinchona-red  and  Quinine.  —  When  cinchona-red  (xv,  482)  is  dis- 
solved in  alcohol,  together  with  mono-acid  sulphate  of  quinine,  and  the 
solution  is  evaporated,  water  takes  up  from  the  residue  acid  sulphate 
of  quinine,  whilst  a  compound  of  cinchona-red  and  quinine  remains 
undissolved.  —  Dirty-red  powder  not  tasting  bitter  at  first.  —  Nearly 
insoluble  in  water,  but  soluble  in  warm  dilute  acids,  from  which  it 
is  deposited  almost  entirely  on  cooling ;  it  is  precipitated  also  by  in- 
complete neutralisation  of  the  acid  solution  by  alkalis,  whilst  an  excess 
of  alkali  separates  quinine.  —  Dissolves  easily  in  alcohol,  forming  a 
solution  from  which  lime  or  magnesia  precipitates  the  whole  of  the 
cinchona-red.  —  According  to  Henry  &  Plisson,  this  compound  occurs 
in  cinchona-barks ;  it  remains  behind  on  boiling  the  bark  with  water, 
and  forms  the  greater  part  of  the  precipitate  produced  by  cold  water 
in  the  aqueous  extract. 
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Kinate  of  Quinine,  —  Occurs  in  cinchona-barks  according  to  Heniy 
&  Plisson.  Warm  aqueous  kinio  acid  is  neutralised  with  freshly  pre- 
cipitated quinine,  and  the  slightly  acid  bitter  filtrate  is  evaporated  over 
the  water-bath.  After  moistening  with  water,  the  brown  residue  soli- 
difies to  a  warty  mass,  in  which  small  shining  crystals  are  afterwards 
formed.  The  salt  dissolves  easily  in  water,  less  freely  in  alcohol 
(Henry  &  Plisson,  Ann,  Chim,  Phys.  35, 172 ;  further  «7.  Pharm,  15,  405). 
Contains,  according  to  Baup  {Pogg.  29,  70),  4  at.  water,  and  dissolves 
in  3*5  parts  of  water  at  11  ,  and  in  8-88  parts  of  alcohol. 

Oleate  of  Quinine,  —  Quinine  is  nearly  insoluble  in  olive  oil,  aiid 
does  not  saponify  when  heated  with  it.  When  1  part  of  quinine  is 
digested  with  2  parts  of  oleic  acid  for  one  to  two  hours  at  100°,  a 
solution  miscible  with  fat  oils  is  obtained  (Attfield,  Pharm.  J,  Trans, 
18G3,  4,  388  ;  Pharm.  Viertelj.  13,  230).  By  the  action  of  quinme  on 
olive  oil  or  margaric  acid,  Tripier  (N.  J,  Pharm.  46,  234)  obtained  soaps 
miscible  in  all  proportions  with  oils  and  fats.  On  slowly  cooling,  the 
very  viscid  "  Oleomargarate  de  Quinine^*  ultimately  crystallises  in 
shining  globules. 

Quinine  is  very  easily  soluble  in  alcohol  (Pelletier  &  Caventou).  It 
dissolves  in  nearly  all  proportions  in  alcohol  of -90  p.  c.  at  15°  (J^ussy 
&  Goibourt) ;  in  6  parts  of  alouhol  (Cap  &  Garot) ;  in  30  parts  of  cold 
aloohol  of  20°  B.  (Merck) ;  in  about  2  parts  of  boiling  alcohol  of  sp.  gr. 
0*820  (Duflos).  On  spontaneous  evaporation  of  the  solution,  there  re- 
mains a  resin  mixed  with  a  few  crystals  (van  Heiiningen).  —  It  dissolves 
much  more  easily  than  cinchonine  in  ether  (Pelletier  &  Caventou) ;  in 
60  parts  of  ether  (Merck),  remaining  in  the  form  of  a  resin  on  spon- 
taneous evaporation  (van  Heijningen).  —  According  to  Schlimpert,  it 
dissolves  in  6*7  parts  of  chloroform  at  17*5° ;  according  to  Pettenkofer 
in  1*8  parts  of  that  liquid.  The  solution  leaves  a  perfectly  transparent 
residue  when  evaporated  (Herapath).  —  Quinine  dissolves  in  benzene  and 
erystallises  from  the  solution  on  evaporation  (Mansfield).  It  dissolves 
in  200  parts  of  glycerin,  in  62  parts  of  fat  oil  (Cap  &  Garot),  in  23'8 
parts  of  olive  oil  (M.  Pettenkofer),  but  according  to  Pelletier  &  Ca- 
ventou only  slightly  in  warm  volatile  and /at  oils,     (6e«  abore). 


Quinidine. 

C^N'IPHD*  =  0*»N«H«0*,m 

Henry  &  Deloitore.    J.  Pharm,  19,  623 ;  20,  157. 

Van  Heijningen.    Schdk,  Onderzoek,  5,  4,  Stuk.  233 ;   Pharm,  Cenir, 

1849,  465  and  472;  Ann,  Pharm,  72,  302;  Jahrb.  pr.  Pharm.  18, 

867;    Repert.  [3]  4,  88;    Chem,  Gaz.  1849,  319  and  325;   N,  J. 

Pharm,  16,  280  and  446;  Kopp's  Jahresher.  1849,  371. 
Pasteur.     N.J,  Pharm,  23,  123;  Compt.  rend.  36,  26;  J- pr.  Chein. 

58,  376  ;  Kopp's  Jahresher.  1853,  472.  —  Compt.  rend.  37,  111. 
De  Vrij.     N.  J.  Pharm.  31,  183  and  369  ;    Pharm.  J.  Trans.  16,  401  ; 

Chem.  Centr.  1858,  254 ;  Kopp*s  JaJircsher.  1857,  403. 
Herapatu.      Phil  Mag.  [4]   14,   224 ;   Chem.  Gaz.  1857,  96 ;    J.  pr. 

Chem.   72,  104;  Kopp's  Jahresher.   1857,  405.  —  CAem.  Gaz.  1858, 

56;  J,  pr.   Chem.  74,  415.  —  Chem,   Gaz,  1858,  70;  J,  pr,  Chem, 
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74,  411;   Kopp's  Jahresher.  3858,  Z^h.  —  Chein.  Gaz.  1858,  437; 

J.pr.  Chem,  76,  364;  Kopp^s  Jahresher.  1858,  368, 
Kebkeb.    Anal.  Zeitachr.  1,  152. 
J.  Stenhouse.    Phil.  Trans.  12,  491;   Ann.  Pharm.  129,  15;    Chem. 

Centr.  1864,  593. 
C.  Mann.     Pharm.  Viertelj,  13,  245. 
P.  Koch.     N.  Jahrh.  Pharm.  22,  240. 

Beta-guiniTie  (van  Heijningen  ;  Koch).  Pasteur's  Chimdine.  To  be 
distinguished  from  the  quinidUtie  of  Winckler  and  other  chemists,  which 
is  the  same  as  the  cinchonidine  of  this  Handbook.  — Discovered  in  1833 
by  ITenry  &  Delondre,  who,  however,  afterwards  regarded  it  as  quinine 
or  hydrate  of  quinine,  on  the  ground  of  its  similar  composition.  Van 
Ileijningen,  and  afterwards  Pasteur,  established  the  individuality  of 
quinidine.  According  to  the  supposition  of  Pasteur,  however,  the 
quinidine  examined  by  van  Heijningen  was  not  perfectly  pure. 

Kerner  distinguishes  a-,  ^-,  and  7-quinidine. 

1.  AJpha^quinidine.  —  Formerly  met  with  in  commerce  mostly  as 
sulphate.  —  It  is  obtained  from  alcohol  in  large,  short,  mostly  perpen- 
dicularly truncated  prisms,  which  effloresce  slowly.  The  sulphate 
dissolves  in  180  to  300  parts  of  cold  water,  seldom  more  freely.  —  Alpha- 
quinidine  dissolves  to  a  shght  extent  in  luke-warm  ether,  from  which  it 
is  crystallised  on  standing  for  a  short  time. 

2.  Beta-quinidine.  —  Obtained  from  alcohol  in  small  needles,  which 
effloresce  rapidly,  and  are  much  more  easily  soluble  in  ether  than 
alpha-quinidine. — The  sulphate  forms  brittle,  not  woolly  needles,  soluble 
in  80  to  110  parts  of  water.  Prom  its  cold  saturated  aqueous  solution 
i  vol.  of  moderately  strong  solution  of  iodide  of  potassium  throws 
down  a  pulverulent  precipitate,  whereas  all  other  cinchona-sulphates, 
excepting  sulphate  of  quinine,  are  precipitated  thereby  in  the  oleo- 
resinous  form. 

3.  Cramma-quimdine.  —  Dissolves  in  ether  still  more  easily  than  the 
foregoing.  —  The  sulphate  resembles  sulphatx)  of  q^uinine,  and  exhibits 
the  solubiUty  of  the  corresponding  salt  of  alpha-qumidine ;  it  produces 
an  oleo-resinous  precipitate  with  iodide  of  potassium. 

Koch  {N.  Jahrb.  Pharm.  22,  241)  finds  van  Heijningen's  quinidine 
in  all  cinchona-barks,  but  in  largest  quantity  in  ritoya  bark.  He 
describes  it  as  crystallising  in  long  four-sided  prisms,  which  effloresce 
rapidly.  The  sulphate  does  not  give  off  water  at  80°  ;  after  drying  at 
40°  to  50*  it  becomes  luminous  when  pressed  in  the  dark.  When 
exposed  in  the  moist  state  to  light,  it  assumes  a  bright  green  colour. 
It  dissolves  in  10  parts  of  boiling,  and  in  35  parts  of  cold  water :  the 
solutions  become  highly  fluorescent  on  addition  of  sulphuric  acid. 

De  Vrij  (N.  JaJirb.  Pharm.  14,  246 ;  further :  Pharm.  Viertelj.  14, 
221)  obtained  from  Howard,  as  a  peculiar  body,  a  mixture  of  quinidine 
with  a  not  previously  recognised  cinchona-base,  the  latter  of  which  he 
afterwards  found  in  calisaya  bark  from  Java.  It  forms  dull-white, 
cauUflower-like  crystals,  which  cake  together  at  35®,  assume  the 
consistence  of  turpentine  at  40°,  and  melt  considerably  below  100°. 
The  base  exerts  a  left-handed  action  on  polarised  light,  and  dissolves 
very  easily  in  alcohol  and  ether.  Its  hydrate  is  very  bulky,  entirely 
filling  the  liquid  on  precipitation.  With  chlorine-water  and  ammonia 
it  produces  a  green  coloration,  and  with  iodine  and  sulphuric  acid  a 
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very  fine  herapatbite  (p.  311).  The  hydriodate  forms  neutral  crystals, 
a  solution  of  which  becomes  milky,  and  deposits  an  oil  when  concen- 
trated. According  to  De  Vrij,  this  substance  is  probably  identical  with 
van  Heijningen's  7-quinine  (p.  273). 

According  to  Herapath  {Phil  Mag.  (4)  14,  224 ;  Kopp's  Jakresb. 
18.57,  405)  there  exists,  together  with  quinidine,  another  base  which 
forms  prismatic  crystals,  Uke  quinidine  and  cinchonidine.  With  sul- 
phuric acid  and  iodme  it  forms  crystals  which  appear  of  a  deep  olive- 
green  by  reflected,  and  orange-yellow  by  transmitted  light.  Thin  plates 
cut  at  right  angles  to  the  axis  are  brown  or  black  by  polarised  hght. 
The  solution  of  this  base  in  chloroform  yields  on  evaporation  a  g^mmy 
residue,  which  immediately  exhibits  a  deep  blue-green  fluorescence  in 
Canada  balsam. 

Hlasiwetz  (Ann.  Pharm.  77,  49)  describes  as  cinchottne,  One  rhom- 
boidal  crystals  of  considerable  size  and  diamond-like  lustre,  which  he 
obtained  from  the  alcoholic  mother-liquor  of  commercial  cinchonine. 
The  crystals  dissolve  easily  in  ether,  become  opaque  when  wanned,  then 
melt,  and  solidify  to  an  amorphous  mass  on  cooling.  They  yield  no 
sublimate  either  alone  or  in  a  stream  of  hydrogen  or  ammonia-gas. 
Hirschberg  {Pharm.  Centr.  1851,  175;  Kopp's  Jahreaber.  1851,  467) 
behoves  that  these  crystals  are  sometimes  formed  instead  of  cincho- 
nine in  the  manufacture  of  cinchonine,  and  are  always  obtained,  to- 
gether with  cinchonine,  in  working  brown  cinchona-barks.  According 
to  Delffs,  they  are  identical  with  quinidine  {N.  Jahrh.  Pharm.  11,  321 ; 
Chem.  Centr.  1859,  751).  Schabus  {Bestimm.  1855,  171)»found  (hem 
to  belong  to  the  oblique  prismatic  system.  Octahedron,  having  the 
anterior  and  posterior  summits  truncated  by  a  face  t  (flg.  43),  the  upper 
summits  by  the  base  (fig.  42) ;  the  crystals  are  elongated  in  the  trans- 
verse axis.  Inclination  of  a  and  a'  to  the  base  =  118°  30' ;  a"  :  t  = 
108'  18' ;  a"  to  base  =  109°  28' ;  base  to  t  =  102°  40'.  The  faces  are 
smooth  and  even ;  those  of  the  octahedrons  slightly  shining. ' 

Occurrence  of  Quinidine.  —  In  cinchona-barks,  especially  in  yeUow 
barks  (which  ?  Xr.),  together  with  quinine  and  cincnonine  (Henry  & 
Delondre).  A  cinchona-bark  from  Bogota  contained  little  quinine  or 
cinchonine,  but  2-5  to  26  p.  c.  of  quinidine  (Mettenheuner,  Jahrb.  pr. 
Pharm.  24,  229 ;  Pharm.  Viertelj.  1,  586) ;  Reichel  (Wiggera,  418), 
however,  found  0-56  p. c.  at  most;  Pereira  1-17  p.  c,  and  Hindsley  ith 
per  cent,  of  quinidine  in  China  Bogota.  —  According  to  Howard,  quinidine 
occurs  especially  in  certain  varieties  of  Cinema  condaminea,  more 
especially  in  var,  pitayensis  (De  Vrij).  According  to  Henkel  {N.  R^ert. 
13,  200)  in  Cinchona  nitida^  together  with  cinchonine  and  a  little 
quinine. 

The  root-bark  of  Cinchona  Calisaya  contains  quinidine  and  a  little 
qumine  (Howard,  Repert.  13,  204).  — The  red  bark  of  18  months  or 
younger  plants  of  Cinchona  officinalis,  C.  rmcrantha  and  C.  succirubra. 
grown  in  the  East  Indies,  contained  6  p.  c.  of  alkaloids,  of  which  about 
4'1  p.  c.  consisted  of  quinidine,  cinchonidine,  and  quinine,  and  0*9  p.  c. 
of  cinchonicine  with  traces  of  cinchonine  (Howard,  Pharm.  Trans  5 
368 ;  Chem.  Centr.  1864,  655).  ' 

The  quinidine  of  commerce  is,  for  the  most  part,  a  mixture  of  quinidine  and  a 
wjcond  base  (Pasteur).    The  spedmens  of  quinidine  in  the  London  Exhibition  of 


QUINIDINE,  297 

1855  [P  Paris,   1855,  or  London,  1862]  were  excliuiTely  eincbonidme  rendered 
impoTd  by  quinine  (De  Yrij). 

PreparcOion.  1.  The  yellow  bitter  mother-liquors  which  are  obtained 
in  the  manufacture  of  quinine,  and  remain  on  distilling  off  the  alcohol 
and  separating  the  quinine,  contain  a  large  quantity  of  quinidine,  which 
is  precipitated  partially  only  by  ammonia  in  white  flocks  running 
together  to  a  yellow  resin.  From  the  strongly  ammoniacal  filtrate 
caustic  soda  uirows  down  a  mixture  of  quinidine,  resin,  and  lime 
(Henry  &  Delondre). 

2.  From  the  commercial  qutnoHdme.  —  That  toluble  in  ether  answers  the 
purpose  best  (Delffs). — 100  grammes  of  commercial  quinoidine  are  dis- 
solved in  as  small  a  quantity  of  ether  as  possible ;  the  brown-yellow 
solution  is  filtered,  decolorised  with  animal  charcoal,  and  mixed  with 
^th  of  its  volume  of  alcohol  of  90  p.  c. ;  and  the  greater  part  of  the 
liquid  is  allowed  to  evaporate  spontaneously  ;  it  then  deposits  a  large 
quantity  of  crystals,  which  are  purified  by  washing  with  alcohol. 
After  neutralising  with  dilute  sulphuric  add,  the  mother-liquor  yields 
at  first  a  further  quantity  of  quinidine  as  sulphate,  and  afterwards 
sulphate  of  quinine  (van  Heijningen).  In  this  way  50  to  60  p.  c.  of 
quinidine  is  obtained  from  quinoidine. 

De  Yry  dissolves  commercial  quinoidine  in  the  smallest  possible  quantity  of 
alcohol,  and  neutralises  the  solution  with  aqueous  hydriodio  acid,  whereupon  crystals 
of  hjdriodate  of  quinidine,  amounting  to  23  p.  c.  of  the  quinoidine  employed,  soon 
malce  their  appearance. 

The  snlphate  of  quinidine  is  decomposed  by  dissolving  it  in  dilute  sul- 
phuric acid  and  precipitating  with  ammonia.  The  washed  and  dried 
precipitate  is  dissolved  in  90  p.  c.  alcohol,  from  which  hydrated  quinidine 
crystallises  on  slow  evaporation  (van  Heijningen). 

When  recrystallised  commercial  quinidine  is  exposed  to  warm  air 
the  crystals  of  quinidine  effloresce,  whilst  those  of  dnchonidine  retain 
their  transparency  (Pasteur). 

When  a  Tcry  dilute  aqueous  solution  of  a  pure  quinine-salt  is  precipitated  by 
ammonia,  and  the  granular  resinous  precipitate  is  washed,  dissolyed  in  warm  alcohol 
of  32"*,  and  mixed  with  so  much  water  that  the  solution  is  rendered  milky,  and  the 
liquid  is  then  exposed  to  the  air,  the  hydrate  which  is  thrown  down  at  first  in  the 
form  of  a  fluid  resin,  is  converted  into  fine  radiated  crystals,  and  the  sides  of  the 
yessel  become  corered  with  needles.  The  crystals  are  efflorescent,  long,  six-sided 
prisms,  which  soften  when  heated,  and  melt  to  a  yellow  transparent  resin  at  150^  to 
166*  (Henry  &  Delondre).  This  statement  probably  refers  to  qoinidine,  which 
Heniy  &  Delondre  at  that  time  regarded  as  yery  piire  quinine  (Kr.). 

Properties.  The  hydrated  crystals  (see  below)  lose  their  water  of 
crystallisation  at  110®  to  130°,  becoming  anhydrous.  The  salt  melts  at 
160**  to  a  transparent  liquid,  which  solidifies  to  a  resin  on  cooling.  Has  a 
slightly  alkaline  reaction  in  ac^ueous  solution  (van  Heijningen ;  Henry  & 
Delondre).  Very  bitter,  especially  in  acid  or  alcoholic  solution  (Henry  & 
Delondre).  Exerts  a  right-handed  action  on  polarised  light  [a]  j  = 
260-75''  (Pasteur ;  Herapath).  According  to  Bouchardat  &  Boudot 
{N,  J,  Pharm.  23,  288)  Henry  <fe  Delondre's  quinidine  produces  a  left- 
ftanded  rotation.    Occurs  in  the  urine  after  being  taken  (Herapath). 
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Isomeric  with  quinine  (Henry  &  Delondre). 

Decompositions.  1.  Quinidine  5wr/w  on  platinnm  foil  with  an  aromatic 
odour  like  that  of  melilot,  a  part  volatilising  (van  Heijningen; 
Heiuy  &  Delondre). —  2.  Quinidine-salts,  when  heated^  are  converted 
into  salts  of  quinicine  (Pasteur).  See  page  302.  —  Chlorine-water  and 
am7/io/M*acolour  quinidine  green,  even  in  solutions  containing  only  ^Vozj^^ 
of  the  alkaloid  (Pasteur ;  Herapath).  In  concentrated  solutions  a  pre- 
cipitate is  formed,  which  is  not  the  case  with  quinine  (Herapath). 
Chlorine-water^  ferricyanide  of  potassium^  and  ammonia^  added  in  suc- 
cession to  salts  of  quinidine,  produce  a  permanent  bulky  precipitate, 
whilst  the  same  reagents  produce,  with  salts  of  quinine,  only  a  rod 
coloration  which  quickly  disappears  (Schwarzer,  N.  Jahrb,  Phann. 
23,  348).  —  Quinidine  forms  with  iodine  and  sulphuric  acid  a  compomid 
corresponding  to  Herapathite  (p.  313).  —  Quinidine  heated  for  half  an 
hour  with  iodide  of  ethyl^  forms  hydriodate  of  ethyl-quinidine  (Sten- 
house). 

Combinations.  —  With  Water.  —  A.  ITf/di  ated  Quinidine.  —  Obtained 
from  ether  or  warm  alcohol  in  transj-arent,  cliuorhombic  crystals, 
which  turn  white  and  opaque  in  the  air  (van  Heijuingcn).  Broad  dis- 
tinct crystals  (Stenhouse).  "White  needles  (Henry  &  Delondre). 
Komains  as  a  transparent  gum  (hydrated?  Er.)  on  evaporating  a 
solution  in  chloroform  (Herapath). 

The  crystals  eflfloresce  rapidly  in  the  air  (Henry  &  Delondre ;  Pas- 
teur). They  lose  10*8  p.  c.  of  water  at  110®  to  130"*  (van  Heijningen), 
6-8  p.  c.  at  130°  (Henry  &  Delondre). 

CnfstaU,  ran  Heijningen. 

C«N«H"0* 824    9000 

4nO  86    10-00    10-8 

C«N»HW0*,4H0....    860    10000 

B.  Aqueous  Ao/t^^ton. •» Quinidine  (crystallised!  Er.)  dissolves  in 
1,500  parts  of  water  at  8°,  and  in  750  parte  of  boiling  water,  from 
which  the  greater  part  is  deposited  in  crystals  on  cooling  (van  Heij- 
ningen; De  Vrij).  This  cr^'stallisation  was  not  observed  by  Delffs 
{N.  Jalirb.  Pharm.  11,  321).  The  cold  aqueous  solution  becomes  milky 
on  the  addition  of  a  larg-o  quantity  of  alkali.  It  is  rendered  brown  by 
tincture  of  iodine,  and  is  not  precipitated  by  nitrate  of  silver  or  mer- 
curic nitrate. 

With  Acids.  Quinidine  forms  mono-  and  bi-acid  salts  (van  Heij- 
ningen), which  resemble  the  salts  of  quinine,  but  are,  for  the  most 
part,  moi-e  easily  cryatallisablc  (Henry  &  Delondre).  The  sulphates, 
the  mono-acid  liydroclilorato,  and  (lie  oxalate  exert  a  powerful  action 
on  polarised  light  (Herapath),      The  salts  are  in  some  cases  more 
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soluble  than  the  correBponding  salts  of  qoinlQe,  so  that  oxalic,  acetic, 
and  tartaric  acids  do  not  precipitate  soluble  qninidine-salts.  The  by- 
drochlorate  and  nitrate  are  less  soluble  (van  Ileijningen).  With 
excess  of  acid  the  salts  are  as  highly  fluorescent  as  those  of  quinine 
(Herapath  ;  Stenhouse).  The  precipitate  thrown  down  by  ammonia  in 
their  solutions  dissolves  far  less  easily  than  quinine,  but  more  easily 
than  cinchonidine,  in  excess  of  ammonia  (Kerner).  Tartaric  acid  does 
not  prevent  the  precipitation  of  qninidiue  by  bicarbonate  of  soda  (Riegel, 
Jahrh.  j»\  Fharm.  25,  340). 

Sulphate  of  Quinidine.  —  A.  Mono^add.  —  Resembles  sulphate  of 
quinine,  but  is  softer  and  less  woolly  to  the  touch.  Gives  off  its  water 
of  crystallisation  at  130°  (van  Ileijningen). 

The  salt  dissolves  in  350  parts  of  water  at  10°,  and  in  32  parts  of 
absolute  alcohol  (van  Ileijningen).  It  dissolves  in  cold  aqueous  solu- 
tions of  Glauber's  salt  and  Rochelle  salt  so  freely,  that  the  presence 
of  quinidine  is  indicated  in  the  filtrate  by  ammonia,  and  by  chlorine- 
water  and  ammonia  (C.  Mann).  A  solution  in  boiling  water  is 
gi'eenish  (Herapath). 

at  100*.  van  Heijningen. 

C«X^H2<0< 824  76-88 

SO^ 40  9-37    9-58 

HO 9  211 

6aq 54  12-64    1284 

C«N«H«OSHO,803  +  6  aq.     ....    427    lOO'OO 

B.  Bt'Ctcid.  —  Crystals,  very  easily  soluble  in  cold  water 
(van  Heijningen).  Circular  tufts  of  fine  needles.  When  one  of  the 
tufts  is  laid  upon  a  plate  of  tourmaline  covered  with  selenite,  opposite 
quarters  of  the  circle  appear  of  the  same  colour,  whilst  the  inter- 
mediate quarters  exhibit  the  complementary  colour  (green  and  red  or 
yellow  and  blue)  (Herapath). 

Hydriodate  of  Quinidine, — A.  Mono-acid.  Iodide  of  potassium 
throws  down  from  sulphate  [or  hydrobromate  (De  Vrij)]  of  quinidine,  a 
white  granular  precipitate,  whi(3i  crystallises  from  boiling  water  in 
needles  (Henry  &  Delondre).  Small,  white,  very  hard  and  heavy 
crystals.  Dissolves  m  1,250  parts  of  water  at  15°,  and  crystallises 
easily  from  a  boiling  saturated  solution  on  cooling  (De  Vrij). 

B.  Bi'ocid.  —  Fine,  pale-yellow  salt,  soluble  in  90  parts  of  water 
at  15°  (De  Vrij). 

Quinidine  behaves  towards  hiniodide  of  potassium  in  the  same  manner 
as  quinine  (Bouchardat  &  Boudet).  Iodine  dissolved  in  hydriodic  acid 
throws  down  from  all  salts  of  quinidine  an  abundant  red-brown  pre- 
cipitate (De  Vrij), 

Hydrobromate  of  Quinidine. — The  mono-acid  salt  resembles  the 
hydriodate,  but  dissolves  in  200  parts  of  water  at  14**.  It  is  precipi- 
tated from  the  hydrochlorate  by  bromide  of  potassimn  (De  Vrij). 

Hydrochhrate  of  Quinidine.  —  A.  Mono-acid,  —  Chloride  of  sodium 
throws  down  from  cold  saturated  aqueous  solutions  of  sulphate  of 
quinidine,  light  woolly  crystals,  resembling  hydrochlorate  of  quinine 
(D©  Vrij).  —  By  dissolving  quinidine  in  aqueous  hydrochloric  acid,  fine 
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transparent  crystals  are  obtained,  which  lose  4*79  p.  c.  of  water  at 
120"",  (2  at.  =  49  p.  c.  HO).  DisBolvos  easily  in  water  and  in  alcohol 
(van  Heijningen). 

at  130".  yan  He^ningen. 

0«N»HWO*  824       8987 

Ha   86-6     1018    9.48 

C«N«H«K)*,H01  ....    860-6    10000 

B.  Bi'ocid. — In  a  current  of  hydrochloric  acid  gas,  100  parts  of 
quinidine  take  up  22-52  parts  of  the  acid  Tcalc.  for  C^N«H»H)*,2HC1  = 
21*91  parts) ;  a  solution  of  the  compound  in  water  yields  large,  fine 
crystals  (van  Heijningen). 

Nitrate  of  Quinidine.  —  When  quinidine  is  added  in  excess  to  nitric 
acid,  and  the  solution  is  filtered,  large,  fiat,  shining  crystals  separate 
(van  Heijningen). 

Chloride  of  Zinc  with  Mono-  and  Bi-acid  Hydrochhrate  of  Quinidine.  — 
Slightly  acid  solutions  of  chloride  of  snnc  throw  down  from  alcoholic 
quinidine  a  granular  powder,  slightly  soluble  in  cold  and  in  boiling 
water,  but  easily  soluble  in  dilute  hydrochloric  acid.  The  easily 
formed  solution  of  the  precipitate  in  alcohol  of  50  p.  c.  yields 
crystals  resembling  calcspar,  and  containing  26*7  p.  c.  of  chlorine 
(C«N*H»K)*,2HCl+2ZnCl  =  26-65  p. c.  CI);  when  re-ciystallised,  the 
compound  gives  up  hydrochloric  acid  and  chloride  of  zinc,  and  is  ulti- 
mately transformed  into  large  hexagonal  tables  and  prisms.  The  latter 
contain  7-44  p.  c.  of  zinc  at  100^,  and  are,  therefore,  C^N*H«*0*,HC1  + 
ZnCl  (calc.  =  7'58  p.  c.  Zn)  (Stenhouse). 

Chloromercurate  of  Quinidine,  —  Precipitated  as  a  white  powder  on 
mixing  hydrochlorate  of  quinidine  and  chloride  of  mercury,  and  obtained 
in  pearly  laminee  from  a  solution  in  boiling  alcohol.  —  Melts  imder 
boiling  water.  Dissolves  slightly  in  cold,  more  easily  in  hot  water, 
and  especially  in  water  containing  hydrochloric  add;  from  the  last 
solvent  it  is  occasionally  deposited  in  the  form  of  a  resin  (Stenhouse). 

at  100*.  StenhouBe. 

C^NmKH 824       60-84 

2H,Hg 102       1916 

8  CI 106-6    20-01    20-01 

0«N»ll«CM,2HCl,HgCl....    632-6    10000 

i 

Quinidine  with  Nitrate  of  Silver,  —  Alcoholic  quinidine  solidifies  on 
addition  of  nitrate  of  silver,  from  formation  of  fine  needles,  which  are 
to  be  washed  with  cold  water  and  recrystalUsed  from  boiling  water 
containing  nitric  acid.  —  Fine  silky  needles,  having  a  silvery  lustre 
when  dry.  Decomposes  when  recrystalUsed  from  akohol,  with  sepa- 
ration of  silver  (Stenhouse). 


0«N2H«0*  

NO»  

H 

a<100*. 

824  ..... 

62  ..... 

...   65-69 
...   12-56 
...   21-86  .. 

Stenhoiuo. 
21-69 

C«N«H>*0<.AiK)J 

J0»  ....  494  ..... 

...  100-00 

Chloroaurate  of  Quinidine,  —  Thrown  down  from  cold  hydrochlorate 
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of  quinidine  by  excess  of  terchloride  of  gold,  as  a  pale-yellow  precipitate, 
which  is  to  be  dried  in  a  vacuum,  and  afterwards  at  100**.  Melts  at 
116**,  or  on  boiling  with  water,  and  turns  brown  (Stenhouse). 

at  100*.  BtenhoQBe. 

C*WH>*0*  824       82-29 

2HC1,601  .•      286       2852 

2  Au 393-2     8919    8915 

C«N>H?*OS2HCl,2Aua»    ....    1003-2    10000 

ChloropkUincUe  of  Qutnidine.  —  Separates  immediately  in  the  form  of 
a  precipitate  on  adding  bichloride  of  platinum  to  a  strong  cold  solution 
of  hydrochlorate  of  quinidine ;  from  hot  or  dilute  solutions  crystals  are 
obtained  after  some  time.  When  recrystallised  from  boiling  dilute 
hydrochloric  acid,  it  forms  shining,  irregular  crystals.  —  Decomposes 
at  200°,  with  an  odour  of  white-thorn.  Dissolves  with  difficulty  in 
water  either  cold  or  boiling  (Stenhouse).  Gives  off  4*86  p.  c.  of  water 
at  100°. 

Air-dried.  Tan  Heijningen. 

C«N»E[«0* 324       .. 41-96  42-66 

2  H 2 0-25 

6  a 218       27-67  2785 

2Pfc 197-4    26-56  26-65 

4  HO 36       4-66  4-86 

C«N»H»K)<,2H01,2PtCl«  +  4aq.       ....    772*4    10000 

The  Bait  dried  at  150*  contains  26*66  p.  c.  of  platinum  (Stenhouse)  (calo.  «  26*67 
p.  c.). 

Qoinidine  is  coloured  pale-yellow  by  platinocyanide  of  potamum 
(Delffs). 

Acetate  of  Quimdine.  —  Crystallises  from  the  sjnrupy  solution  on 
standing  for  some  days,  in  fine,  transparent  crystals  (van  Heijningen). 
Turns  blue  litmus  paper  red,  and  red  blue  (De  Vrij). 

Oxalate  of  Qutnidine.  —  A.  Bthasic.  —  Small  brittle  crystals,  ob- 
tained by  neutraUsing  oxalic  acid  with  quinidine.  Nearly  insoluble  in 
cold,  but  freely  soluble  in  boiling  water  (Stenhouse). 


84  0   

4N  

irflOO*. 

i.....       OVW      .••••< 
>*•••.         DO      ...•■ 

..      66-67    ... 

7-41 

6-88    ... 
..      19-04 

Stenhouse. 
.....    66-46 

eo  TT 

62    

144    

7-17 

18  O  • 

20«N*H«0*.0*H«0«  +  2  aq. 

..■•       /vO      •*..  1 

...     100-00 

B.  Mono-acid.  —  Obtained  by  van  Heijningen  in  the  same  way  as 
the  bibasic  salt  was  obtained  by  Stenhouse,  and  not  by  double  decom- 
position. —  Pearly  crystals,  giving  off  4-32  p.  c.  of  water  at  120**  (van 
Heijningen). 

CryHals,  Tan  Heijningen. 

0*»N«H»*0< 824    77.89 

0*H«08  74    17-79    1988 

2  HO 18    4-32     4-32 

C«N»H"0*,C<H«0»  +  2  oq.      ....    416    10000 
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Succinate  of  Quimdine  forms  pearly  prisms  (Ilemy  &  Dclondre). 

Tartrate  of  Quinidine.  —  Pearly  crystals,  obtained  in  the  same  way 
as  the  oxalate  (van  Heijningen).  The  dextrotartrate  and  antitartrato 
undergo  the  same  transformation  as  the  quinine-salts  when  heated 
(Pasteur). 

Tartrate  of  Quimdine  and  Potash  f  —  Quinidine  and  cream  of  tartar 
yield  crystals  soluble  in  alcohol  (Henry  &  Delondre). 

Tartrate  of  Antimomf  and  Quinidine.  —  1.  Mono-acid  tartrate  of 
quinidine  is  boiled  for  some  hours  with  freshly  precipitated  oxide  of 
antimony,  and  the  filtrate  is  left  to  evaporate.  —  2.  Powdered  quinidine 
is  added  to  a  cold  saturated  aqueous  solution  of  tartar-emetic;  the 
liquid  is  heated  to  boiling ;  and  the  excess  of  quinidine,  together  with 
the  precipitated  oxide  of  antimony,  is  separated  by  filtration  from  the 
solution  of  the  double  salt  and  neutral  tartrate  of  potash.  —  Long, 
slender  needles,  which,  after  drying  in  a  vacuum,  lose  ^  to  1  per  cent, 
of  water  at  100°.  Dissolves  sUghtly  in  cold,  easily  in  hot  water,  and 
easily  also  in  boiling  alcohol,  from  which  it  crystallises  (Stenhouse). 


48  C   

288 

28  .... 

29  .... 
144 
120-8     .... 

....      47-28     .. 
4-59 
4-76    .. 
....      2363 
....       19-74    .. 

stenhouse. 
In  vacw), 

......     47-87    .... 

6-53    .... 

20-68    .... 

at  100\ 
...,     47-61 

2  N  

29  H  

18  0 

....       4-87 

8b 

....     19-61 

C4ojjj2ip404HO,SbO»C«H<Ow.... 

C09-3     .... 

....     10000 

Picrate  of  Quinidine.  —  A  solution  of  quinidine  in  boiling  picric  acid 
deposits,  on  cooling,  a  resin  which  docs  not  crystallise  from  solution 
in  alcohol  on  evaporation  (Stenhouse). 

Aqueous  quinidine  is  precipitated  white  by  tcmnic  acid  (van 
Ileijningen).  —  Quinidine  behaves  Hke  quinine  with  oleic  acid  and  olive 
oil  (Attfield). 

Quinidine  dissolves  in  45  parts  of  absolute  alcohol  at  8®,  and  in  3*7 
parts  of  boiling  alcohol  (van  Ileijningen).  It  is  deposited  from  solu- 
tion in  alcohol  of  15°  to  18°  Baume,  in  crystals,  or  in  the  form  of  a 
resin  which  crystallises  when  treated  with  aqueous  alcohol  (Henry  & 
Delondre).  —  Dissolves  in  90  parts  of  etfier  (van  Heijningen). 


Quinicine. 

C^N*H»*0*  =  C«N*H"0*,IP. 

Pasteuil     Compt.  rend.  37,  111,  and  166. 

On  heating  a  salt  of  quinine  or  of  quinidine,  especially  a  salt 
which  melts  below  the  temperature  of  decomposition,  one  and  the  same 
isomeric  product,  quinicine,  is  formed  in  both  cases.  Quinicine  exerts 
a  right-handed  rotatory  action  on  polarised  light,  and  resembles  cin- 
chonicine  (p.  230),  except  in  composition ;  a  solution  of  quinicine  in 
aqueous  racemic  acid,  however,  deposits  at  first  chiefly  the  dextro- 
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tartrate,  whilst  the  antitartrate  accumulates  iu  the  mother-liquor.  *— 
Quinicine  is  coloured  ^een  by  chlorine- water  and  ammonia,  though 
less  intensely  than  quimne  (Herapath). 


jippendix  to  Quimdine  and  Quinicine. 

Quinoidine. 

Serturnek.    ffufel  Sf  OmntCt  Jcmm.  1829,  95. 

Thiel.     Mag,  Pharm.  2,  83. 

BucHHOLZ.     N.  Tr,  6,  2,  94. 

Gbuneb.     Bt.  Arch.  12,  156. 

Geiger.     Mag,  Pharm.  7,  44  ;  Handb,  der  Pharm,  4  ed.  1,  1048. 

Henry  &  Delondre.     J.  Pharm,  16,  144;  N.  Tr.  22,  1,  244;  abstr. 

Schw.  60,  843. 
GuiBOUBT.    J.  Cliim,  med.  6,  357 ;  abstr.  Schw.  60,  245. 
DcPLOs.    Schw.  62, 308. 
Ltebio.     Ann.  Pharm.  58,  348. 
WwcKLEB.     Jahrb.  pr.  Pharm.  7,  65 ;  13,   361 ;  15,  281 ;  Eepert.  98, 

391 ;  Jahrb.  pr.  Pharm.  17,  32 ;  18,  867 ;  Kcpp'a  Jahresber.  1849, 

873. 

Sertnmer  recognised  the  basic  nature  of  quinoidine,  and  distinguished  it  from 
quinine  and  cinchonine  as  a  peculiar  uncrystallisable  base.  He  is,  therefore,  to  bo 
regarded  as  the  discoverer  of  amorphous  quinine, 

Quinoidine  occurs  in  commerce  as  a  brown  resinous  mass,  which  is 
obtained  in  the  manufacture  of  quinine  and  cinchonine  by  precipitating 
the  brown  uncrystallisable  mother-liquors  with  ammonia  or  potash,  and 
washing  and  drying  the  precipitate.  SertUrner's  quinoidine  was 
obtained  in  a  similar  manner. 

The  product  obtained  by  evaporating  the  mother-liquors  of  sulphate 
of  quinine  to  dryness  also  occurs  in  commerce  as  quinoidine  (Geiger). 

Concerning  the  adulterations  of  quinoidine,  and  the  detection  thereof,  see  Walz 
(Jahr.pr.  Pharm,  19,  270)  ;  R.  Lehmann  (N.  Br.  Arch.  61,  132)  ;  VoUand  (N.  Br. 
Arch.  61,  136) ;  Overbeck  {N.  Br.  Arch.  61,  304) ;  Wessel  &  Wolpert  {N.  Br.  Arch, 
61,  806,  and  62,  808);  Winckler  {Jahrb.  pr.  Pharm.  18,  371). 

There  appear  to  be  two  kinds  of  quinoidine,  which  may  be  dis- 
tinguished as  follows: — 

a.  Containing  quimdine^  toith  smaller  quantities  of  quinine,  cinchonine^ 
and  resin.  Dissolves  freely  in  ether.  Obtained  from  mferior  kinds  of 
cinchona-bark,  but  not  from  Civchona  regia  or  G.flava  dura  (Winckler). 

Commercial  quinoidine  was  found  to  contain  7275  p.  c.  C,  7'30 
H.,  and  8-68  N,,  and  was  separable  into  3  p.  c.  qumine,  6  to  8  p.  c. 
cinchonine,  and  50  to  60  p.  a  quinidine.  When  this  body  is  dis- 
solved in  dilute  sulphuric  acid,  and  the  solution  is  warmed  for  some 
hours,  so  that  it  acqiures  a  dark-brown  colour,  it  yields  on  cooUng  few 
or  no  crystals  of  sulphate  of  quinidine.  On  pouring  the  solution  thus 
treated  into  a  large  quantity  of  water,  filtering  from  the  black  precipi- 
tate which  is  deposited,  precipitating  the  filtrate  with  ammonia,  and 
dissolving  the  precipitate  in  sulphuric  acid,  crystals  of  sulphate  of 
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qninidine  are  obtained.  —  QoinoTdine  oontaiDS  also  amorphous  quinine 
(van  Heijningen). 

Duflos  and  Roder,  who  believed  they  had  obtained  sulphate  of 
quinine  from  quinoidine,  appear  to  have  investigated  a  similar  quinoi- 
dine,  and  to  have  confounded  quinine  with  quinidine. 

Boder  {J.  Chtm,  med.  25,  184)  dissolves  q^uinoldine  in  4  parts  of 
alcohol,  adds  gradually  1^  parts  of  chloride  of  tm  dissolved  in  2  parts 
of  water,  whereby  a  resinous  precipitate  is  thrown  down,  and  preci- 
pitates the  decanted  liquid  with  ammonia.  The  grey- white  precipitate 
is  washed,  again  treated  in  the  same  way  as  the  original  quinoidine, 
and  precipitated  with  ammonia;  and  the  precipitate  is  dissolved  in 
alcohol,  and  combined  with  sulphuric  acid,  whereupon  the  sulphate 
crystallises.    Winckler  did  not  obtain  crystals  by  this  process. 

Duflos  (Schw.  62,  308)  mixes  the  uncrystallisable  mother-liquor 
evaporated  to  a  syrup  with  half  its  weight  of  oil  of  vitriol,  with 
constant  stirring.  After  standing  for  some  hours,  the  liquid  is  diluted 
with  water,  neutralised  almost  completely  with  mi]k  of  lime,  strained, 
and  pressed  ;  and  the  filtrate  is  digested  with  animal  charcoal.  The 
liquid,  again  filtered,  is  precipitated  with  milk  of  lime,  and  the  precipi- 
tate is  collected,  dried,  and  exhausted  by  boiling  with  alcohol  of  80  p.c 
The  tincture  distilled  to  \Td  of  its  bulk,  deposits  ciystals  of  cinchonine 
on  standing,  whilst  the  mother-liquor,  neutralised  with  sulphuric  acid, 
diluted  with  water,  and  freed  from  alcohol  by  distillation,  yields 
sulphate  of  quinine  [quinidine  (Kr.)]. 

b.  Qumoldine  consisting  ckiefy  of  uncrystallisable  transformatton-^pro* 
ducts  of  the  Cinchona-bases.  —  Dissolves  to  the  extent  of  20  to  25  p.  c. 
and  often  only  to  5  or  10  p.  c.  in  pure  ether  (Winckler). 

When  true  Cinchona  regia  or  Cinchona  Jlava  dura  is  employed  in  the 
preparation  of  quinine,  the  brown-red  mother-liquor  contains  neither 
quinidine  nor  cmchonidine,  but  traces  only  of  amorphous  quinine, 
cinchonine,  and  a  red-brown  resin,  insoluble  in  ether  (Winckler). 

Quinoidine  is  always  a  transformation-product  of  the  dnchona- 
alkaloids,  being  formed  either  in  their  preparation  or  in  the  drying  of  the 
cinchona-tree.  In  the  latter  case  the  change  is  produced  especially  by 
sunlight,  since  the  salts  of  quinine  and  cinchonine  turn  red-brown  in 
the  sun  (Pasteur).  —  Quinoidine  is  a  mixture  of  amorphous  quinine  and 
two  non-bitter  resins,  and  does  not  contain  any  peculiar  alkaloid. 
(Winckler). 

Chi  treating  quinoidine  with  commercial  ether,  evaporating  the 
solution,  and  treating  the  residue  with  pure  ether,  a  portion  only  is 
dissolved.  The  undissolved  portion  behaves  exactly  like  the  product 
obtained  by  the  action  of  oil  of  vitriol  on  cinchonine  (p.  203) ;  it  forms 
also  a  yellow,  loose,  pulverulent  platinum-salt,  containing  22*5  to 
23'5  p.  c.  of  platinum  (Winckler). 

Quinoidine  neutralises  acids,  and  yields  a  large  quantity  of  chinoline 
when  distilled  with  caustic  potash ;  but  its  salts  are  uncrystallisable. 
On  dissolving  it  in  acids,  precipitating  the  solution  by  ammonia  or 
carbonate  of  soda,  aeitating  the  precipitate  with  ether,  which  dissolves 
it  almost  completely,  and  evaporating  the  ethereal  solution,  an 
amorphous  residue,  resembling  the  original  quinoidine,  remains.  The 
same  amorphous  quinine  is  obtained  also  by  warming  quinoidine  with 
aqueous  sulphate  of  copper  (which  dissolves  it,  with  separation  of 
oxide  of  copper),  removing  the  copper  by  means  of  hydrosulphuric 
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ftdcl,  and  precipitating  the  alkaloid  with  an  alkali.  It  contains,  on  the 
average,  73"66  p.  a  C.,  7'68  H.,  and  8*79  N.  It  is  insoluble  in  cold, 
but  sBghtly  soluble  in  hot  water,  and  neutralises  adds,  forming 
uncrystallisable  salts,  from  which  it  is  precipitated  by  ammonia  and 
alka&ne  carbonates.  The  platinum-salt  resembles  the  corresponding 
quinine -compound,  and  contains  82*44  p.  c.  C,  8*86  H.,  and  26*87  Ft. 
This  amorphous  quinine  dissolves  in  alcohol,  from  which  it  is  preci- 
pitated as  a  resm  by  water ;  it  is  soluble  also  in  ether  (Liebig). 
PowerfuDy  antifebrile  (Hruschauer,  Ann.  Pharm.  60,  116). 

Winckler's  amorphous  quinine  is  obtained  from  quinoidine  or  from 
the  mother-liquors  of  the  sulphate. 

1 .  From  the  mother^liquors  of  Sulphate  of  Quinine.  —  The'  mother- 
liquors,  diluted  with  hot  water,  are  saturated  with  sulphate  of 
Bcfda,  and  precipitated  in  portions  by  carbonate  of  soda  so  long 
as  a  dark-brown  resin  is  separated  thereby,  and  till  the  super- 
natant liquid  appears  of  a  wine-yellow  colour.  The  precipitated 
resin  contains  only  small  quantities  of  dnchonine  and  amorphous 
quinine,  which  may  be  extracted  by  successive  treatment  with  ether 
and  alcohol.  —  From  the  wine-yellow  liquid,  excess  of  carbonate  of 
soda  throws  down  white  flocks,  running  together  to  a  resin,  and  con- 
taining dnchonine  and  amorphous  quinine,  the  former  of  which  may  be 
separated  by  repeatedly  dissolving  the  precipitate  in  ether-alcohol, 
leaving  the  solution  to  crystallise,  precipitating  the  alcoholic  solution 
with  a  large  quantity  of  ether,  and  dissolving  the  predpitate  in  puire 
ether  (Winckler). 

2.  From  Quindidine,  —  Quinoidine  is  mixed  with  its  own  weight  of 
oil  of  vitriol  and  allowed  to  stand  at  a  temperature  not  exceeding  87'', 
till  the  syrup  becomes  perfectly  homogeneous,  for  which  purpose  several 
days  are  required  when  large  quantities  are  employed.  The  liquid  is 
then  diluted  and  filtered,  the  hot  filtrate  is  precipitated  with  carbonate 
of  soda,  and  the  precipitate  washed  with  hot  water.  The  predpitate  is 
still  coloured :  it  is  therefore  suspended  in  12  parts  of  water ;  acetic 
acid  is  added  till  solution  is  nearly  complete ;  the  liquid  is  decolorised 
with  animal  charcoal  and  afterwards  precipitated  by  ammonia ;  these 
operations  are  repeated ;  and  the  product  is  washed  and  dried.  The 
pale-yellow  resin,  easily  triturable  to  an  electric  powder,  still  contains 
dnchonine,  which  remains  behind  on  dissolving  in  ether.  The  portion 
soluble  m  ether  forms  with  sulphuric  add  a  salt  which  is  distinguished 
from  sulphate  of  quinine  by  its  ready  solubility.  When  this  body  is 
freed  from  admixed  quinine  as  far  as  possible  bv  ciystallisation,  and 
then  mixed,  in  neutral  solution,  with  phosphate  of  soda  (whereby  only 
a  veiy  little  phosphate  of  quinine  is  precipitated  on  standiag  for  several 
days)  two  layers  are  formed,  from  tne  lower  of  which  ammonia  throws 
down  amorphous  quinine. 

By  the  fractional  precipitation  of  its  hydrochloric  solution  with 
carbonate  of  soda,  quinoidine  may  be  resolved  into  a  resin  insoluble  in 
alcohol,  and  a  pale-yellow  portion  richer  in  alkaloids. 

When  amorphous  qninine  is  predpitated  from  the  sulphate  by  car- 
bonate of  soda,  the  white  flocks  immediately  run  together  to  a  hard 
yellow  resin,  which,  after  washing  with  hot  water  and  drying  over  the 
water-bath,  dissolves  perfectly  in  ether.  The  ethereal  solution  mixed 
with  ^i\L  of  alcohol,  deposits  no  crystals  on  BpontaneouB  evaporation, 
VOL.  xvn.  X 


806        PRIMART  NUCLEUS  C**BF ;  OXTAZO-NUCLBUS  C«WH«0<. 

excepting  a  little  admixed  dnofaoiiiiie,  and  aftor  inoomplete  nontrali- 
Katioii  with  gnlphorio  add,  dries  up  to  aa  amorphoua  yellow  gWy 
which  may  be  tritmatod  to  a  nearly  white  powder,  di^solyea  easuy  in 
all  iM'oportiiMia  of  cold  water,  and  when  dried  over  the  water-bath,  con- 
tains 10*65  p.  a  d  sulphurio  add.  On  drof^ing  alcoholic  sulphuric 
acid  into  an  ethereal  solution  of  amorphous  quinine,  the  sulphate  is 
thrown  down  in  the  form  of  a  yellow  ^ynip.  The  hydrochlorate  (and 
acetate)  slso  is  nncrystallisable :  it  is  not  affected  by  hyposulphite  of 
soda,  but  is  preci|Htated  in  looae  flocdui  fay  chkurida  of  mcoeury 
(Winckler). 

Batka  (Ch^m,  Centr^  1859,  913 1  rkarm.  Viertelj,  9,  277)  describes 
as  qniniOf  a  yellow  resin  rich  in  quinine  and  resembling  quinoTdine, 
obtained  by  exhausting  fresh  dnchooa-bark  with  alcohol  and  lime.  He 
supposes  it  to  be  the  form  in  which  dnchona-bases  are  preaent  in  tbe 


CoT^ugoUd  Compoundt  of  Quinine  or  Qumu6'ne,  and  C<»n}H»tciHft  ^kriv^d 

ihertffrom, 

HydroQuiiiine. 

ScHuTSUBKBOjcR,     CompU  rend.j  46,  106$ ;  J.  pr.  Chem.  74.  S27 
Ann.  Pharm.  108,  347 ;  Chem.  Cenir.  1858,  541 ;  Kopp*9  Jahmkar. 
1868,  870, 

EydrmU  de  fumh0,    Ooniaiiif  HH)*  move  thsn  qohklno. 

Obtained  from  quinine  by  the  action  of  zme  and  sulphurio  add  in 
the  same  manner  as  nydrocinchonine  (p.  231). 

Amorphous  resin,  nearly  as  bitter  as  quinine.  Softens  at  85*,  and 
melts  at  100*  (tm  hydrated  hydroquminef  Kr.).  —  Hydroqninine,  dried 
at  120*",  contuns  2  at.  of  water,  one  of  which  is  expelled  slowly  at 
140**,  and  the  other  at  150**. 

Hydroquinine  exhibits  itte  same  g^reen  coloration  as  quinine  with 
chlaHne*'Wat&r  and  ammonia. 

It  combines  with  1  and  2  at.  water.    (See  abore.) 

9^  140*.  8oh&tMnlMVg«r. 

^0   ,......^t.M........  240  e....H  68-87    .^♦...    68-40 

2  W  28    ,. 7  98 

27  H  27    ., 7-69    7-53 

7  0  56    16-96 


C^jePH»0«  +  HO  ....    851    10(W)0 

ai  180*,  SchftUeBberger. 

^0 240    ........  66-66    6619 

2N    28    7-78 

88  H  8g    77a 

8  0  64    1778 


•*M«**« 


■       1  ^ 


0^'H"0«  +  BHO ....    860    100*00 

The  salts  of  hydroquinine  are  more  soluble  than  the  corresponding 
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qniniue-Baltfl.  The  sulphate  crystallises  with  diflScnlty.  The  pla- 
tinum-salt  contains,  at  100%  26-2  p.  c.  of  platinum  (C*^N«H"0«,2HCL 
2PtCl»  =  26-2  p.  c.  Pt). 

Hydroquinine  dissolves  in  alcohol  and  in  ether. 


Ozyquinine. 

ScHuTSEHBBitQCR.  Compt.  rend.  47,  81 ;  /.  pr.  Chem.  75,  124 ;  Ann. 
Pharm.  108,  850 ;  Chem.  Centr.  1858,  678 ;  Kopp*8  Jahresber.  1858, 
871. 

Sulphate  of  quinine  is  boiled  with  aqueous  nitrite  of  potassium,  and 
after  the  evolution  of  nitrogen  has  ceased,  the  cooled  solution  is  precipi- 
tated by  ammonia.  The  wnite  crystalline  precipitate  is  obtained  in  the 
anhydrous  state  by  dissolving  it  in  alcohol,  evaporating  the  solution 
over  the  water-bath,  and  diymg  the  residual  resin  at  180% 

Colourless,  transparent  resin,  which  does  not  melt  at  HO^.  Less 
bitter  than  quinine. 

ai  160*.  SohtLtienbearger. 

40  0 240  70-59  70-82 

2N....... 28  ........  8-28  6-86  (?) 

24  ff 24  7-06  7-40 

6  0 48  1412  16-92 

C»N»H»*0»  840    100-00 10000 

Ozyquinine  m  contact  with  water  takes  up  a  lar^  quantity  thereof 
and  becomes  converted  into  crystalline  granules,  which  melt  at  lOO'^. 
It  dissolves  slifirhtlv  in  ivater 

The  platinum-ealt,  C*«N»H«*0«,2HCl,2PtCP,  contains  25-90  p.  c  of 
platinum  (by  calc.  25*95  p.  c.  Ptl 

Oxyquinine  is  soluble  in  alcohol  and  in  e^A^r, 


Qmmne*8iQphurio 

O^N»H«SO»  «B  0«1PH«CH,S0*. 

ScHuTZEKBEBGER.^  Con^t  rend.  47}  236. 

Obtamed  by  dissolving  quinine  in  fuming  talphiiriG  add,  fai  the 
same  manner  as  cinchonine-sulphurio  acid  (p.  282),  and  rosembles  the 
latter  body.  ^  ,  ^  ^ 

The  baryta-salt  yields,  after  drying  at  100,  27-02  p.  c.  sulphate 
of  baryta  (calculation  for  C*«N»H»BaO*,SO»  requires  26-99  BaO,SO»). 

Has  a  bitter  taste. 

X  2 
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Methyl-quinine. 

C**N«H«H)*  =  C^N«H»»(C»H»)0*,H». 

Aj>.  Stbbgksb.    Ann.  Pharm,  91, 164. 

The  addition  of  1  ftt  H.  fonns  the  hypoihetioal  meiJ^lrqmmmm^  ooxNspondiQg  to 
ammomQUL.    Known  only  in  combination  with  hjdriodio  acid. 

When  iodide  of  methyl  is  added  to  an  ethereal  solution  of  quinine, 
crjBtals  of  hydriodate  of  methyl-quinine  are  formed  in  the  liquid  after 
standing  for  a  while.  The  compound  resembles  hydriodate  of  ethyl- 
quinine  in  its  behaviour  with  ammonia  and  caustic  potash. 

ai  100*.  Btreclcer. 

4D0 262  64-08    642 

2  N 28  6-01 

27  H 27  679    6*9 

4  0 82  6-87 

I  127  27-26    26-9 


0«inHa(C»H«)0*,HI....    466    ^    100-00 

Ethyl-quinine, 

(jMNtH«o*  =  C*>N«H«(OH»)0*,H». 

Ad.  Streckeb.    Ann.  Pkarm.  91,  168. 

With  the  addition  of  1  at.  H.  it  fonns  the  etkjfl-quinium  of  the  ammoniam-theoiy. 
Known  only  as  hydrate,  and  in  combination  with  acids. 

Iodide  of  ethyl  in  contact  with  alcoholic  or  ethereal  solution  of 
quinine,  forms,  after  some  hours,  yellow  needles  of  hydriodate  of  ethyl- 
quinine,  an  aqueous  solution  of  which  is  converted  by  oxide  of  silver 
into  iodide  of  silver  and  a  strongly  alkaline  solution  of  ethyl-quinine. 
When  the  latter  is  evaporated,  and  the  amorphous  residue  is  dissolved 
in  alcohol  and  mixed  with  ether,  a  syrup  is  precipitated  which  is 
gradually  converted  into  colourless  needles,  probably  of  hydrate  of 
ethyl-quinine. 

Tastes  caustic  and  bitter  in  a(][ueous  solution.  —  When  heated  to 
120^,  it  evolves  an  odour  of  chinohne  and  decomposes.  A  strong  alco- 
holic solution  is  not  altered  by  iodide  of  ethyl. 

Ethyl-auinine  dissolves  easily  in  water.  It  forms  with  adds^  mono- 
and  bi-acid  salts.  Aqueous  ethyl-quinine  absorbs  carbonic  acid  from 
the  air,  and  is  converted  into  an  uncrystallisable  alkaline  salt. 

Sulphate  of  ElhyUqainine.  —  A.  Mono-odd.  —  Obtained  by  decompos- 
ing hydriodate  of  ethyl-quinine  with  sulphate  of  silver.  Crystals  wiiich 
give  off  14'8  p.  c.  of  water  at  110**  (8  at.  =  15*2  p.  c.  HO).  Dissolves 
slightly  in  water,  and  more  easily  than  B  in  alcohol. 
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Dried.  Streoker. 

0*«H*H>K>*  862    87-78 

HO    9    2M 

SO»    40    9-98    ..,...,.    101 

C«N»H«0*,HO,SO«....    401    100-00 

B.  Bi-add.  —  Aqueous  ethyl-qninine  mixed  with  a  quantity  of  sul- 
phuric acid  Bu£Bcient  to  produce  a  strong  acid  reaction,  leaves  on  eva- 
poration a  syrup,  which,  in  contact  with  absolute  alcohol,  is  transformed 
mto  crystals,  which  may  be  freed  from  excess  of  add  by  washing  with 
alcohol.  —  Needles,  having  an  acid  reaction,  and  losing  8*2  p.  c.  of 
water  at  120°  after  drying  over  oil  of  vitriol  (4  at.  s=  4  p.  c.  HO).  —  Dis- 
solves very  easily  in  water,  without  crystallising  on  evaporation ; 
caustic  potash  throws  down  from  the  concentrated  solution  a  precipi- 
tate soluble  in  water  (probably  mono-acid  sulphate).  The  salt  dissolves 
in  alcohol. 

Dried.  Strecker. 

CHN«H»0*  852    7822 

2  HO 18    4-00 

2SO». 80    17-78    18-2 

C"N»H*0<;8HO;2SO«....    460    10000 

Hydriodate  of  EthyUquimnt.  •»  Purified  by  washing  with  water  and 
rccrystallising  from  ether.  —  Very  light,  colourless,  silky  needles, 
neutral,  unchangeable  at  110°,  melting  at  a  higher  temperature,  with- 
out loss  of  weight,  and  solicUfying  to  a  vitreous  mass  on  cooling. 
Tastes  very  bitter.  Dissolves  freely  in  water  and  is  not  precipitated 
by  ammonia,  but  is  thrown  down  in  an  unaltered  state  by  a  large  quan- 
tity of  caustic  potash  after  standing  for  some  time.  Dissolves  in 
alcohol,  but  not  in  ether. 

StFBoker. 


at  \Q0\ 

44  0 284  56-00    549 

2N 28  6-88 

29  H    29 6-04    62 

4  0 82 6-66 

1 127  26-47    26-4 

0«N«H«K><,HI   ....    480    10000 

HydrochlorcUe  of  Ethylnjuinine.  Obtained  with  diflSculty  from  hydro- 
chloric acid  and  etiiyl-quioine,  or  more  easily  by  decomposing  nitrate 
of  ethyl-quinine  with  chloride  of  sodium.  —  Slender  needles,  united  in 
hemispherical  groups.  NeutraL  Dissolves  much  more  easily  in  boil- 
ing than  in  cold  water. 


atl2fy*. 

Strecker. 

C<<Nm»0*... 

•••     868        •••«•« 

..      90-86 

01 

...      86-8     

914    .. 

91 

C<<K'H»0<,HC1....    888-6    .....«•    10000 
Nitrate  of  EthyUqainine  does  not  crystallise  on  evaporation. 

Chhroplatinate  of  Ethyl-quinine.  —  Yellow  precipitate,  crystallising 
from  a  solution  in  boiling  water,  on  cooling,  in  indistinct  cryatals. 
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yellow  needles  are  deposited.  An  alcoholic  solution  of  the  ciystals  is 
immediately  decolorised  by  hydrosnlphuric  acid,  soluble  sulphides,  sul- 
phurous acid,  and  chlorine-water :  from  the  solution  treated  with  hydro- 
sulphate  of  ammonia,  or  sulphide  of  potassium,  alkalis  precipitate  the 
cinchona-base.  Aqueous  alkalis  and  alkaline  earths  abstract  the  sul- 
phuric acid,  and  leave  a  yellow  residue  containing  iodine  and  the 
base.    The  crystals  dissolve  in  anmionia. 

The  crystals  are  nearly  insoluble  in  water,  but  dissolve  slightly 
in  cold  dilute  adds  and  in  weak  alcohol.  They  dissolve  with  brown 
colour  in  boiling  alcohol,  from  which  they  crystallise  on  cooling; 
water  throws  down  from  the  solution  a  brown,  amorphous  precipitate. 
The  crystals  are  nearly  insoluble  in  ether  and  in  chloroform. 

If  a  solution  contains  at  the  same  time  quinine,  quinidine,  cin- 
chonine,  and  cinchonidine,  as  bi-acid  salts,  tincture  of  iodine  throws 
down  first  the  quinine-salt,  then  a  mixture  of  cinchonidine-  and  quinine- 
salts,  and  afterwards  quinidine-salt,  whilst  the  more  soluble  dncnonine- 
salt  crystallises  only  (mixed  with  quinidine-salt^  when  a  large  quantity 
of  cinchonine  b  present.  Thus  the  presence  oi  cinchonidine  in  cindio- 
nine,  or  of  quinidine  in  quinine  may  be  easily  recognised. 

1.  Sulphate  of  lodoquimne.  — -  SerapathUe  in  the  more  xestiicted  sense. 
100  grammes  of  bi-acid  sulphate  of  auinine,  1,440  grammes  of  acetic 
acid,  and  120  grammes  of  dilute  sulphuric  acid  (containing  10  per 
cent,  of  anhydrous  acid)  are  heated  to  100^,  and  a  solution  of  30 
grammes  of  iodine  in  1,150  grammes  of  alcohol  is  added,  whereupon, 
after  prolonged  cooling  to  4*5°,  the  mixture  deposits  an  abundance  of 
crystals,  which  are  to  be  wash^  with  acetic  acid  at  4*5°,  re-ciystallised 
repeatedly  from  boiUn^  alcohol  of  sp.  gr.  0*838,  washed  with  cold 
alcohol,  and  dried  at  32  ,  and  at  last  over  oil  of  Titriol.  Subsequently 
Herapath  recommended  100  grammes  of  bisulphate  of  quinine, 
1,920  grammes  of  acetic  acid  of  sp.  gr.  1*042,  480  grammes  of  alcohol 
of  sp.  gr.  0*837,  and  60  granmies  of  alcoholic  solution  of  iodine.    On  the 

preparation  of  larger  ezystals  for  optical  purposes  see  Herapath  (2  and  4).  Elon- 
gated, rectangular,  quadratic,  octagonal,  and  rhombic  laminsB,  stellate 
groups  of  needles,  or  large,  very  thin  plates.  By  reflected  light  they 
exhibit  a  shining,  cantharides-green  colour,  with  metalhc  lustre ;  by 
transmitted  light  they  appear  very  pale  olive-green  or  colourless,  and 
perfectly  transparent.  The  alcoholic  solution  is  orange-coloured.  When 
polarised  at  right  angles  to  the  axis  the  laminae  appear  red,  brown- 
red,  or  black.  Sp.  gr.  =  1*895  at  15**.  —  The  salt  dissolves  in  1,000 
parts  of  boiling  water;  in  650  parts  of  boiling  alcohol  of  sp.  gr.  0*837 
at  13*9°  ;  in  50  parts  of  boiling  alcohol.  Dissolves  in  750  parts  of 
acetic  acid  of  sp.  ^.  1*042  at  15*5°,  and  in  60  parts  at  the  boiling  heat ; 
on  prolonged  boUmg  iodine  is  evolved. 

The  crystals  [dried  over  oil  of  vitriol  (Hauers)]  lose  2*49  p.  c 
(Herapath),  2*27  to  2*48  p.  c.  of  water  at  100"*  (Hauers).  No  iodine  is 
expelled  in  drying,  but  the  crystals  assume  a  brownish-red  colour, 
and  turn  green  again  only  on  absorption  of  water  (3  at.  =  2*24  p.c.  HO) 
(Hauers). 
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ai  100^  Herapath. 

80  0    480       ........  40-81  ........  41-86 

4N 66       . .  4-76  . .  8-54 

61 H  61 4-84 4-70 

110    88       7-48 9-81 

8  SO^ 120       . 10-19  ........  9-77 

8 1 381-8    82-42 8088 


2  0«2raP*0*,3(HO,SO*),3I    ....    11763 10000    ........    10000 

Over  <nl  of  vitriol.  Hauen. 

80  0 480  ........  89-89  89*39 

4  N 66  4-64 

64  H 64  4-48  4*67 

14  0 112  936 

8  S0» 120  9-96  9-98 

8 1  881-3  81-67  31-69 

2C«ira?*0«,3(HO,SO»),8I  +  8aq.  12038 10000 

Herapath  gaye  the  OTidently  Incorrect  formula  0*72PH*H)*F,2(HO,SO')  +  8  aq. 
He  formerly  found  10*6  p.  c^  SO*,  82*6  of  iodine,  42*7  of  quinine,  and  14'1  of  water. 
Hauers'  analysis  was  made  in  Kraut's  laboratory. 

2.  Sulphate  of  lodethylqainine.  —  Either  thin  needles,  perfectly 
opaqne,  or  thick  plates,  transparent  and  purple-coloured  in  thin  films, 
and  of  a  shining  metallic  green  colour  by  reflected  light ;  or  dark  or 
orange-red  laminee,  transparent  and  orange-yellow  by  transmitted  light. 

3.  Sulphate  of  lodoqumidine.  —  When  a  dilute  solution  of  bi-acid 
sulphate  of  quinidine  is  heated  to  70°  or  80°  with  one-third  or  half  its 
volume  of  alcohol,  and  a  little  tincture  of  iodine  is  added,  long  four- 
sided  prisms  of  a  deep  garnet-red  colour  crystallise  out.  The  crystals 
are  purple-red  by  reflected,  and  dark  brown-red  by  transmitted  light. 
They  dissolve  in  121  parts  of  cold,  and  31  parts  of  boiling  alcohol, 
from  which  they  are  precipitated  by  water  in  the  form  of  a  cinnamon- 
brown  powder. 

The  crystals  contain  82-76  p.  c.  C,  4*44  N.,  3-98  H.,  6*34  S0»,  and 
39*73  I,  corresponding,  according  to  Herapath,  to  the  formula 
C»N*H»K)*P,SO',HO  +  6  aq.  — Other  and  optically  different  crystals 
are  obtained  when  tincture  of  iodine  is  dropped  into  a  strong  solution 
of  bi-add  sulphate  of  quinidine  mixed  ^^ith  30  or  40  volumes  of  alcohol, 
at  a  temperature  below  70°  (Herapath)  (9). 

4.  Sulphate  of  lodethylquinidine  is  obtained  in  one  form  only,  re* 
sembling  the  dark  purple-red  ethylquinine-salt. 

5.  Sulphate  of  lodoqumicine.  —  Obtained  in  the  preparation  of  3,  as 
a  dark  blood-red  resin. 

6.  Sulphate  of  lodocinchomne.  —  Long,  four-sided,  purple-black 
needles,  deep  purple-red  by  transmitted,  dark  purple-blue  by  reflected, 
light.  Thin  laminsB  transmit  lemon-yellow  light. — Contains,  on  the 
average,  27*70  p.  c.  C,  8*31  N.,  8*49  H.,  60*41 1,  and  6*28  SO",  and  is, 
according  to  Herapath,  C'»N«H>«0»P,S0»+6  aq. 

7.  Sulphate  of  lodocinchomdine.  —  Obtained  in  three  different  forms, 
with  varying  proportions  of  water,  a.  In  green  lamin»  having  a  blue 
body-colour  and  a  brass-yellow  surface-colour.  They  contain,  on  the 
average,  35*49  p.c  0.,  4*31  H.,  8*63  SO*,  and  89-22  0.,  conespondmg. 
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according  to  Herapath,  to  the  formula  C*N*H»0»P,2(S0*,H0)  +  5  aq. 
These  crystals  absorb  light  as  powerfully  as  the  quinine-salt.  — 
b.  When  a  is  allowed  to  remain  long  in  the  mother-liquor  oontaining* 
sulphuric  acid,  long  golden-yellow,  silky  needles  are  formed;  they 
contain  4  at.  water  more  than  a^  and  may  be  reconverted  into  a  by 
crystallisation  from  alcohol.  —  c.  The  needles  retain  their  yellow  eolour 
in  the  air,  but  become  olive-green  over  oil  of  vitriol  or  at  100®,  loshig 
5*32  p.  c.  (=  6  at.)  of  water.  The  olive-green  salt  is  likewise  con- 
verted into  a  by  crystallisation  from  alcohol. 

8.  Wlttstein's  dnchonidine  yields,  with  iodine  and  sulphuric  add,  a 
salt  having  a  deep  bistre -brown  body-colour,  and  a  reddisn-brown  but- 
face-colour.    This  salt  diCEers  from  the  foregoing.— (HerapaA.) 

APPEKDDt  TO  %H£  ClKCHOKA-BASEfi. 

1.  Cinohmd'^ytUoUf,  When  the  ethereal  extract  of  6lnohona^bark  is 
exhausted  with  cold  water,  and  the  lK)ltitioii  is  evaporated,  there  tetnains 
a  yellow  extractive  colouring  matter,  having  it  harsh  taste,  ftnd  forming 
with  hydrate  of  alumina,  a  lake  which  is  not  affected  bv  alcohol,  but 
from  which  acids  precipitate  the  colouring  matter  in  a  sligntly  reddened 
condition  (Henry  ol  Plisson,  •/.  Pharm,  18,  371^.  The  yellow  is  easily 
soluble  in  water  and  alcohol,  and  slightly  soluble  in  ether.  It  is  pro- 
cii)itated  by  basic  acetate  of  lead,  but  not  by  taiiar-cmetic  or  tlucture 
of  galls  (Pelletier  &  Uaventou)* 

2*  Bitter  Alkaloid  cf  Carapa-bark»  Extracted  from  the  bark  by 
boiling  alcohol,  after  previous  exhaustion  with  ether  and  cold  alcohol. 
The  red  tincture  is  evaporated ;  the  residue  is  exhausted  with  boiling 
water  i  the  solution  is  boiled  with  mafipesia ;  and  the  alkaloid  is  ex' 
tracted  from  the  precipitate  by  boiung  alcohol.  —  Yellowish,  Very 
bitter,  alkaline  mass,  whose  alcoholic  solution  is  precipitated  by  tincture 
of  galls  and  by  oxalate  of  ammonia,  the  precipitate  with  the  last  reagent 
being  soluble  in  acetic  acid  and  easily  in  alcohol.  —  The  acetate  is  not 
crystallisable  (Petroz  &  Robinet,  J.  Pharm.  1,  849 ;  JV*  Tr.  6,  if  194). 

8.  Copalche-bark,  which,  According  to  Pereira,  is  obt&idcd  frotn 
Croton  Pseudochma,  contains  a  bittcf  organic  base,  soluble  in  ether,  and 
precipitable  from  its  salts  by  ammonia.  It  assumes  a  gfeen  colour  with 
chlorine-water  and  ammonia,  like  quinine  (Howard,  Pharm*  /«  Trtms, 
14,  319  ;  Pharm.  Viertelj.  4,  458). 


Jamaicine. 

HUrrrarsoftKiD.     IHsi.   Ust.    analpi.    Oeof^dpa   Jamdic.    it   tiiHiUm. 

Heidelberg"  1824 ;  Maa.  I^rm.  7,  287, 
BttOHKisiu    B^ert.  50,  104. 

W]KCKLBa4    Jahrb.pt.  Pharm.  2,  W2;  PharfA.  dwUr.  1840, 120. 
Gastell.     Schweiz.  Pharm.  Wochenschr.   1865,   97  f    If.    Btpeii.  14, 

211. 

DisCHneMd  hj  Htttt^mschmid  in  ISIKls  In  the  barl  of  Geojf^oyd  JatkfUcenivf.  ti  is 
identidJ  with  berberine  (p.  ISftj,  fts  fhcnm  hj  Gastell,  who  cxainided  jamatcilie  pfe- 
pared  b/  Hattenf ehmid  lumtelr. 


JAMAiCINE.  31 

Pttparation*     The  bark  is  repeated! j  boiled  with  Alooholf    the 

filtrate  is  distilled  to  remore  the  j^reater  part  of  the  alcohol)  the 
residue  is  dissolved  in  water  i  and  the  filtered  solution  is  mixed  With 
basic  acetate  of  lead,  and  then  treated  with  hydrosnlphuric  acid,  with- 
out filtering,  till  the  whole  of  the  lead  is  precipitated.  After  filtering 
from  sulphide  of  lead,  the  liquid  is  mixed  with  sulphuric  acid,  which 
throws  down  granules  of  sulphate  of  jamaicine,  more  of  which  may  be 
obtained  by  evaporating  and  cooling  the  remaining  liquids.  The  sul- 
phate is  collected,  pressed,  and  dissolved  in  water,  and  the  solution  is 
digested  with  carbonate  of  baryta,  filtered,  and  evaporated  to  crystal- 
lisation (Hiittenschmid).  —  When  the  solution  which  has  been  freed 
from  lead  is  evaporated  to  dryness^  and  the  residue  is  exhausted  with 
a  little  cold  alcohol,  acetate  of  jamaicine  remains  undissolved,  whilst  a 
yellow  colouring  nuUter  is  taken  up,  though,  according  to  Buchner,  this 
latter  is  nothing  but  impufe  jamaldnet  *^  Buchner  mixes  the  extract 
prepred  with  hot  water,  after  drying  and  powdering,  with  freshly 
Ignited  charooal,  and  extracts  the  jamaldne  from  the  mixture  by  re- 
peated treatment  with  warm  ahiohoL 

Properties,  Pomegi*ahat6-yelloW,  sehil-transparetit  quadratio  tables, 
melting  below  100*  (fliittenschmid).  Yellowish-brown,  crystalline 
powder,  or  yellow  needles  (Gastell^.  Inodorous  and  bitter.  Neutral 
to  vegetable  colours.     Not  decolorised  bv  charcoal. 

When  heated  it  melts  to  a  brown-red  liquid,  swells  up  Very  much, 
and  bums,  giving  off  vapours  which  redden  turmeric  and  smell  of 
roasted  cocoa. 

According  to  HUttenschmldj  jamoicitie  dissolves  easily,  according  to 
Buchner,  wiSi  diflBcUlty,  in  water.  The  solution  in  60  parts  of  water  is 
of  a  fine  yellow  colour  (Winckler).  —  Potash  and  ammonia  colour  the 
aqueous  solution  red-brown  (Gastell). 

The  salts  qfjamateine  are  bitter,  crystallinei  soluble  in  water  and 
alcohol,  and  are  not  decolorised  by  animal  charcoal*  Aqueous  jamai- 
cine precipitateB  most  metallic  salts*  —  The  phosphate  forms  lemon- 
yellow  granules ;  the  sulphate  sulphur- yellow  needles ;  also  the  hydro- 
chlorate^  which  melts  below  100®.  The  niirate  forms  yellow  crystalline 
crusts,  which  dissolve  in  water  and  alcohol  and  melt  below  100°.  — 
Aqueous  jamaicine  is  precipitated  in  the  c^stalline  form  by  oxalic  acid 
after  some  time,  but  not  by  tartaric  acid  (Kuttenschmid)*  -^  Jamaicine 
exhibits  the  behaviour  of  berberine  towards  iodide  and  Imiodide  of 
potassium,  biehromate  of  potash^  nitrate  (f  silver^  hyposulphite  qf  soda  and 
sHver-oxidSj  chloride  of  goldj  and  cyanide  of  potassium :  mineral  acids  in 
excess  also  precipitate  aqueous  solutions  of  its  salts.  Chloroplatinate 
qf  jamaicine  is  tiirown  down  as  a  reddish-yellow  gelatinous  i»reaipitate, 
wmch  becomes  flocculent  on  warming,  and  contains^  at  100®,  17*75 
p.  c.  of  platinum  (calo.  for  cblotoplatinate  of  berberine  requires  18*22 
p.  c«  Ft.)  (aastell). 

Acetate  of  Jamixieine*  ^^If  the  liquid  obtained  in  the  preparation  of 
jamaicine,  i&ter  precipitating  the  lead  by  hydrosulphurio  acid,  be  eva* 
porated,  without  addition  of  sulphuric  aoid^  the  remaining  granular 
extraet,  exhausted  with  a  little  cold  alcohol,  and  the  undissolved  por- 
tion purified  by  recrystallisatioft  from  water,  yellow,  bitter,  foilr'-sided 
tables  are  obtained    These  tables  melt  below  100®,  evolve  an  edour 
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of  acetic  acid  when  treated  with  sulphuric  acid,  and  dissolve  easily  in 
water,  and  less  freely  in  alcohol  (Htittenschmid). 

Jamaidne  dissolves  in  alcoholj  bnt  is  nearly  insoluble  in  ether.    It 
is  precipitated  of  a  yellow  colour  by  tincture  of  gdUs* 


5.  Surinamine. 

HiiTTENSGHMiD.    Dissert.    Heidelberg,  1824. 
WmcKLER.    Jahrb.  pr.  Pkarm,  2,  159. 

Oeoffiroyine,  An  aUutloId  from  tlie  bark  of  Choffiroya  mrinameiuU.  Recognised 
also  bj  OTordun  in  1824.  Erroneously  regarded  as  alondna  bj  Tan  der  BjU 
(Muldef^M  Natumr-en  Soheikund.  Arehitf.  I,  296  $  abstr.  Ann,  Fharm.  7,  265). 

PreparcUian.  An  alcoholic  extract  of  the  bark  is  exhausted  with 
water ;  the  filtrate  is  precipitated  by  basic  acetate  of  lead  and  again 
filtered;  and  the  liquid  is  freed  from  lead  by  hydrosulphuric  acid, 
filtered,  and  evaporated,  whereupon  a  portion  of  the  surinamine  is  depo- 
sited. The  remainder  is  obtained  by  digesting  the  liquid  with  mag- 
nesia, filtering,  and  evaporatmg  further  (Hiittenschmid).  The  surina- 
mine thus  separated  is  purified  by  washing  with  cold  water  and 
crystallising  from  boiling  water.  A  pound  of  the  bark  yields  30  grains 
(WincWer). 

Properties.  White,  very  fine,  bulky,  woolly  needles,  having  a  faint 
taste.  Without  action  on  pigeons,  in  doses  of  two  grains.  Neutral  to 
litmus  and  turmeric. 

Decompositions.  When  carefully  heated^  a  portion  appears  to  vola- 
tilise unaltered,  but  the  greater  part  blackens,  evolves  vapours  smelling 
like  melted  quinine,  and  leaves  a  combustible  charcoal  ( W  indkler^.  — 
When  heated  in  a  ^ass  vessel,  it  emits  an  odour  of  bruised  pium- 
kemels,  and  yields  a  liauid  which  reddens  turmeric,  and  leaves  char- 
coal (Hiittenschmid).  With  nitric  acid  containing  nitrous  acid,  it  yields 
first  a  violet,  then  a  brilliant  prussian-blue-coloured  liquid  (Hiitten- 
schmid). Winckler  obtained  with  strong  nitric  acid  a  colourless  solu- 
tion, which  evolved  nitrogen  in  abundance  over  the  water-bath,  and 
left  a  residue  soluble  in  water  with  yellow  colour.  —  Oil  of  vitriol 
dissolves  surinamine,  forming  a  colourless  liquid,  which  turns  brown 
when  heated  (Winckler). 

Surinamine  dissolves  very  slightly  in  cold,  but  easily  in  boiling 
toater:  the  solution  is  not  affected  by  iodine,  ammonia,  mercnrous 
nitrate,  or  tincture  of  galls  (Hiittenschmid;  Winckler). 

Surinamine  dissolves  very  easily  in  dilute  sulphuric  and  hydrochloric 
acids.  The  solution  in  sulphuric  acid  yields  crystalline  lamin»  on  evapo- 
ration, the  solution  in  hydrochloric  acid,  white  needles,  which  turn  white 
and  opaque  in  water  (Hiittenschmid).  By  evaporating  the  hydrochloric 
acid  solution  over  the  water-bath,  W  inckler  obtained  a  colourless  trans- 
parent residue,  which  reddened  litmus,  precipitated  sHver-salts,  and 
turned  milk-white  when  digested  in  water. 

Surinamine  dissolves  in  caustic  potash  more  freely  than  in  water :  on 
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evaporating  the  solution  a  white  pellicle^  made  up  of  nodules,  remains 
(Hiittenschmid). 

Surinamine  is  nearly  insoluble  in  cold,  slightly  soluble  in  boiling 
alcoholj  and  insoluble  in  ether. 


6.  Pereirine. 

Qoos.    ReperL  76,  82 ;  Pharm.  Centr.  1839,  610 ;  Berz.  Jahresher.  23, 

872. 
Pebetti.    J.  Chem.  nUd.  26,  162. 

An  alkaloid  contained  in  Cortex  PereircB  from  Brazil,  which  is  pro- 
bably obtained  from  a  species  of  Cerhera  (Handbuch^  viii  [21,  57). 
First  prepared  by  Blank  in  Bio  Janeiro,  then  by  Dos  Santos,  and  lastly 
by  Goos. 

Preparation.  The  bark  is  exhausted  with  acidulated  water,  and  the 
extract  precipitated  by  aqueous  ammonia.  From  the  precipitate  thus 
obtained,  the  pereirine  is  extracted  by  ether,  which  leaves  it  on  evapora- 
tion, and  the  residue  is  purified  by  solution  in  dilute  hydrochloric  acid  and 
precipitation  by  ammonia  (Goos).  Yellow,  but  not  colourless,  pereirine 
IS  obtained  also  by  decomposing  the  platinum-salt  with  hydrosulphuric 
acid,  and  precipitating  the  acid  solution  with  ammonia  (Berzelius). 

Properties,  Whitish-yellow,  amorphous,  very  bitter  powder.  Ac- 
cording to  Peretti,  it  may  be  obtained  from  alcohol  or  ether  in  granules. 
Has  an  alkaline  reaction. 

Pereirine  melts,  when  heated^  without  loss  of  water,  to  a  blood-red 
mass,  emitting  an  odour  of  melted  quinine,  and  afterwards  puffs  up, 
blackens,  and  leaves  a  porous  charcoal.  —  When  submitted  to  dry  dis- 
tillation, it  evolves  ammonia.  —  Dissolves  in  strong  nitric  acidj  vKth  fine 
purple-red  colour  (Pellctier,  J.  Pharm.  26, 162),  with  blood-red  colour, 
which  changes  to  greyish-brown  and  disappears  on  diluting  the  solu- 
tion (Goos).  A  solution  of  sulphate  of  pereirine,  reddened  by  nitric 
acid,  is  not  precipitated  by  ammonia  or  potash ;  on  evaporating  the 
solution,  bitter  white  granules  and  needles  are  obtained,  which  are 
again  reddened  by  nitric  acid  (Peretti).  —  Oil  of  vitriol  dissolves  perei- 
rine, with  fine  violet  colour,  changing  to  brown,  and  on  dilution  with 
water  to  olive-gp:een,  and  lastly  to  grass-green. 

Pereirine  dissolves  very  slightly  in  water ^  to  which  it  imparts  its 
bitter  taste.  —  It  combines  with  acide  to  form  neutral,  amorphous 
salts,  which  are  for  the  most  part  soluble  in  water  and  alcohol.  The 
solution  in  dilute  sulphuric  acid  yields  indistinct  crystalline  g^nules  on 
evaporation  (Peretti).  ^-Aqueous  solutions  of  pereirine-salts  are  pre- 
cipitated yellowish-white  and  pulverulent  by  oxalate  of  potash^  but  not 
by  free  oxaUc  acid.  —  Hydrochlorate  of  pereirine  produces  with  bichloride 
of  platinum  a  yellow  precipitate,  but  sughtly  soluble  in  water  (Bersselius). 

Pereirine  dissolves  in  alcohol  and  ether. 

7.  Pitoyine. — Occurs,  according  to  Peretti  (N.  J.  Pharm.  21,  616), 
in  China  bioohr  (Wigg.  429),  which  was  examined  by  Peretti  as  China 
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pitoya.  —  An  aqueoui  extract  of  the  baric  ia  troatod  with  aloohol  of  84^  t 

the  tincture  is  diluted  and  difltilled,  and  the  aqueous  residue  precipitated 
by  ammonia.    The  precipitate  ia  treated  with  ether,  which  takas   up 
tannate  of  pito3rine,  and  leaves  a  residue  soluble  in  boiling  wAter. 
This  solution  is  mixed  with  sulphuric  acid  and  purified  by  animal 
charcoal ;  the  excess  of  add  is  removed  by  means  of  lime ;  and  the 
solution  is  evaporated.  On  dissolving  the  residue  in  alcohol,  and  evapo- 
rating the  filtrate,  fan-shaped  oi^stala  of  sulphate  of  pitoyine  remain. 
—  Pitoyine  tastes  bitter  in  solution,  though  not  in  the  solid  state.      It 
melts  above  100**,  giving  off  very  bitter  vapours,  which  sublime  in 
needles,  and  afterwards  empyreumatic  products.    It  Is  decomposed  by 
boiling  nitric  acid.    Forms  with  sulphuric  acid  a  crystallisable,  and 
with  acetic  acid  an  uncrystaUisable  salt.     Dissolves  in  water  and 
alcohol,  and  very  easily  in  ether. 

Since  Peretti's  bark  contained,  according  to  Guibourt  {fftst  deM 
drogues^  8,  141),  a  large  quantity  of  quinine  and  cincbonine,  his  pito- 
yine cannot  be  regarded  as  a  distinct  substance  (Gtorhardt,  Traite^  4, 
105). 

Primary  Nuekus  (?*H» 

Sylyic  Acid. 

Unverdorben.    N.  Tr.  8,  1,  21 ;  abstr.  Fogg.  7,  Zll.—Pogg.  8,  40,  and 

407  ;  11,  28,  280,  and  898  ;  14,  116;  17,  186. 
Tbohmsdorff.     Ann.  Pharm.  18,  169. 
Rose.     Pogg.  38,  42;  Ann.  Pharm.  13,  184.  —  Fogg.  68,  8T4. 
Laurekt.    Ann.  Chim.  Phya.  65,  824  ;  68,  895 ;  72,  459 :  AtiM.  Pharm. 

84,  272.  —  N.  Ann.  Chim,  Phya.  22,  459  ;  J.  pr.  Chem.  45,  61. 
Sievert.     Zeitschr.  fiir  d.  gea.  NatwrwiaaenachafUn^  14,   811 1   Kopf^s 

Jahreaber.  1859,  508. 
Malt.     Wien.  Acad.  Per.  44,   121;   Krit.   Zeitaohr.  5,   47$   Kopp*s 

Jahreaber.  1861,  889. 

DiMorered  uid  iiiTMtigated  hj  Unverdorben,  but  oonfowidBd  by  him  and  all 
later  iiiTettigi^ton  axoept  Haly,  with  abietio  acid,  the  acid  existing  readj  formed 
in  pine-resin.  Owing  to  this  confusion,  it  is  not  always  clear  which  statements  refer 
to  abietio  and  which  to  sylyic  acid.  Unrerdorben,  howerer,  seems  to  hare  examined 
principally  an  acid  prepared  with  sulphuric  aoid  —  therefore  sylWo  aoid.  Laurent's 
statements  a^ply  better  to  sylrie  aoid,  though  hia  method  of  preparatioa  mupt  bare 
yielded  abietio  aeid  (Kr.). 

Two  aoids  found  by  Baup  {Aim.  Cfiim.  Phya.  31, 108)  in  French  colophony,  ootife 
pimque  and  aoide  abietique,  as  weU  as  Lecanu  &  Bussy*s  erystolUaed  acid  fronk  tur* 
pefUine  {J.  Pharm^  18,  62)  appear  to  bebng  to  this  head. 

formation  and  Prtparaiion.  —  1.  FYwn  Abietio  acid.  An  alcoholic 
solution  of  abiotic  add  is  precipitated  by  dilute  sulphuric  add,  and  the 
hardened  crystalline  precipitate  is  washed  with  alcohol,  and  afterwards 
crystallised  from  that  liquid  (Maly).  ^  Sylvio  acid  is  obtained  alao, 
together  with  sylvinolic  add,  by  passing  hydrochloric  acid  gas  Into  a 
Bolation  of  abietic  add  in  alcohol  (MaLy). 
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2.  From  White  Pitchy  Colophony^  ^.  —  White  pitch  is  allowed  to 
Btand,  covered  with  an  equal  quantity  of  alcohol,  till  it  is  completely 
saturated  with  the  liquid,  and  until  the  turpentine-like  deposit  formed 
at  first  has  become  crystalline.  It  is  collected  on  a  cloth,  triturated 
with  a  little  alcohol,  washed  with  that  Uquid  on  the  filter,  and  after- 
wards dissolved  in  a  small  quantity  of  hot  absolute  alcohol  containing 
sulphuric  acid :  the  solution  cools  to  a  crystalline  mass.  Purification  is 
effected  by  pressing  tiie  crystals,  and  repeatedly  subjecting  a  hot 
alcoholic  solution  to  fractional  preoipitation  with  hot  water,  whereby 
the  less  pure  portions  are  thrown  down  first.  The  alcoholic  solution, 
mixed  with  a  quantity  of  hot  water  barely  suiBcient  to  produce  tur- 
bidity,  yields  large  crystals  on  cooling  (Trommsdorff). 

Bies  had  preyiouBly  obeeryed  thftt  aoida  pro Juoe  large  erjstali  in  the  alcoholic 
■olution  of  white  pitch.  Unrerdorbes  purified  his  sylric  acid  hj  diaaolyiiig  it  in 
2  parte  of  absolute  alcohol  containing  ^th  of  oil  of  vitriol  i  Sierert  proceeded  in  a 
flimilar  manner,    ^oae  and  Liebig  obtained  their  acid  from  Trommsdorff, 

X^aurent  boile  pine-resin  with  water  to  free  it  from  turpentine :  extracts  the  pinic 
msid  by  means  of  cold  alcohol,  and  dissolTes  the  residue  in  bouing  alcohoL  The 
eolution  on  cooling  yields  c^f t^Js,  which  are  freed  frtmi  adhannc  oil  by  washing  with 
cold  alcohol,  and  reciystaUisation  from  boiling  alcohoL  UnTerdorben,  and  Ukewiae 
Tronmisdorff  and  Sieyert,  employ  similar  methods.  The  product  thus  obtained  is 
abietio  add  (Kaly). 

Ixmg  standing  of  the  alcoholic  solution  reduces  the  yield  of  the  cry  stale  (Sieyert). 

Propertiea,  Oolourless,  transparent,  tabular,  rhomboTdal  prisms, 
with  four-sided  summits  rUnverdorben);  indistinctly  crystalline  masses, 
iJso  triangular  laminie  (Itose ;  Laurent^.  Right  {)rismatic  t  According 
to  Sievert,  they  are  doubly  oblique  prismatic  (triclinic).  The  crystals 
exhibit  the  faces  u,  t,  and  a  (Fig.  66),  but  with  peculiar  hemimorphous 
development.  Of  the  octahedron  (x  in  particular,  only  the  upper  left 
posterior,  and  the  lower  right  posterior  are  developed,  so  that  the  left 
half  of  the  prism  disappears,  and  the  face  appears  in  the  form  of  a 
triangle.  Anterior  u :  posterior  m  =  96°  ;  « :  <  =  132°.  The  remaining 
upper  octahedral  face  makes  with  the  anterior  face  t  an  angle  of  70° ; 
the  lower  octahedral  face  with  the  posterior  i,  an  angle  of  110°.  The 
plane  angles  of  the  triangular  faces  i  are  90°,  45*,  and  45°.  Vitreous, 
very  brittle,  tritorable  to  a  white  powder  (Sievert).  < — Does  not  lose 
weight  at  100°,  or  in  a  Taeuum,  and  melts  without  loss  of  weight 
(Unverdorben)  at  152*5°,  but  becomes  quite  fluid  at  higher  temperatures 
(Trommsdorff).  In  a  warm  tube  the  crystftllised  add,  as  well  as  that 
which  has  been  previously  fused,  melts  at  162°,  but  when  heated  in  a 
retort  it  cakes  together,  partially  at  118°,  and  completely  at  150°,  and 
melta  to  a  thin,  clear  liquid,  which  turns  thick  at  120°,  viscid  at  110^, 
and  Botidifies  to  «  glassy  mass,  afterwards  melting  partially  at  185°,  and 
completely  at  155°  (Sievert).  The  lower  meltins-point  of  the  previously 
melted  amorpbous  acid  bad  been  preriouslT  observed  by  Wohler,  {Ann.  Pkarm.  41, 

155.)  —  Sylvlo  add  sublimes  partially  at  170°,  in  a  thin  crust,  which, 
when  dissolved  in  alcohol,  yields  crvstals  of  the  unchanged  add ;  the 
residue  turns  dark-red  at  240°,  but  does  not  boil  even  at  290°  (Sievert). 
Distils  without  much  decomposition,  yielding  a  trace  of  water,  and  a 
colophony-like  distillate,  an  alcoholic  solution  of  which  yields  crystals 
of  unchanged  sylvic  acid,  whilst  the  residue  contains  a  trace  of  char- 
coal (Laurent).  —  Inodorous  and  tasteless  i  reddens  litmus.  Botatea  a 
ray  of  polarised  light  to  the  left,  more  PQW^rf qUy  than  Piawrio  add. 
gp,  gr.  =5  1-1011  at  18°  (Sievert),  """' 
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Ablatio  acid  contains  78*57  p.  c.  C,  and  9*52  H. 

Amorphoue  Sjfloie  acid  ?  Alcoholic  ejlyic  acid  becomes  unerjstallisable  on  stand- 
ing (Bose ;  Sieyert)  ;  hj  spontaneous  evaporation  of  the  solution  in  a  Tacamn  thero 
is  obtained  a  white,  brittle  mass  which  melts  over  the  water-bath,  losing  2  per  cent, 
in  weight,  and  then  contains,  on  the  areraffe,  74*81  p.  c.  C,  8*83  H.,  and  16*86  O. 
On  one  occasion  the  amorphous  mass  had  tne  composition  of  sjlric  acid  (Bose).  See 
also  Hesse  (Amu.  Pkarm,  29, 141),  who  examined  a  similar  product  with  71*16  p.  c. 
O.  and  8-74  H.  as  oxyeyleic  add, 

DecampasiHoru,  1.  Sylvic  acid  Bubmitted  to  dry  distillation  (see  abore) 
yields  water  and  empyreumatic  oil,  then  a  little  gas,  followed  first  by  a 
thinner  and  afterwards  a  thicker  oil,  containing  sylvic  and  pinic  acids 
and  a  large  quantity  of  a  neutral  resin  and  oils. — 2.  Nitric  add  slowly 
decomposes  sylvic  acid,  and  dissolves  it  only  on  prolonged  boiling ; 
water  throws  down  from  the  solution  yellow  flocks,  soluble  in  ammo- 
nia, caustic  potash,  and  cdcohol.  —  8.  Oil  of  vitriol  rapidly  dissolves 
sylvic  acid,  forming  a  yellowish-brown  solution,  from  which  water 
precipitates  unchanged  sylvic  acid  and  a  large  quantity  of  pinic  acid 
(Unverdorben). 

Combinations*  Sylvic  add  combines  with  haaes^  with  elimination  of 
water  (Unverdorben ;  Laurent)  (contrary  to  Bose).  It  expels  the  acid 
from  carbonates,  and  when  melted  also  from  succinates  and  benzoates 
and  from  chloride  of  calcium ;  but  salts  of  sylvic  acid,  dissolved  in 
water,  are  decomposed  by  boric  and  acetic,  and  by  stronger  acids, 
with  precipitation  of  sylvic  acid.  The  salts  are  obtained — ^1.  By  dis- 
solving the  acid  in  the  aqueous  base.  2.  By  precipitating  an  acetate 
dissolved  in  alcohol  by  means  of  alcoholic  sylvic  acid,  dissolving  the 
precipitate  in  ether,  and  re-precipitating  by  alcohol,  which  retains  in 
solution  the  excess  of  sylvic  acid.  —  8.  By  double  decomposition.  — 
Some  of  the  sylvates  are  crystallisable ;  a  few  of  them  are  soluble  in 
water  and  alcohol,  and  all  of  them  in  ether  (Unverdorben). 

Sylvate  of  A'nmoma,  The  easily  formed  syrupy  solution  of  the  add 
In  aqueous  ammonia  becomes  turbid  on  evaporation,  and  deposits  the 
add  when  boiled.  —  The  white  semi-fluid  predpitate  thrown  down  by 
sal-ammoniac  from  sylvate  of  potash  is,  according  to  Unverdorben, 
monosylvate  of  ammonia,  soluble  in  200  parts  of  water. 

Sylvate  of  Potash,  —  a.  Basic  f — Caustic  potash  dissolves  sylvic 
acid  predpitated  by  water,  but  the  addition  of  more  add  throws  down 

a  difficultly  soluble  salt  (Rose).     From  sylvic  add  dissolyed  in  ether  and  car* 
bonate  of  potash  a  colourless  amorphous  salt  is  obtained    (Unverdorben).  — 
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1).  Mono-acid.  When  sylvic  acid  is  boiled  with  6  parts  of  alcohol  and 
with  carbonate  of  potash,  the  filtrate  on  cooling  deposits  delicate, 
white  needles,  whicli  may  also  be  obtained  by  mixing  the  salt  a  with 
alcoholic  sylvic  acid  (Unverdorben ;  Sievert).  Melts  to  a  resin  when 
heated ;  dissolves  veiy  slightly  in  water,  slowly  in  20  parts  of  alcohol, 
more  freely  in  hot  alcohol.  Dissolves  abundantly  in  warm  ether  and 
oil  of  turpentine,  and  to  a  less  extent  in  olive-oil  (Unverdorben). 

Needier,  Sieyert. 
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c.  Quadracid.  —  Boiling  alcoholic  potash,  neutralised  with  sylvic 
acid  and  cooled,  solidifies  to  a  crystalline  mass,  which  may  be  purified 
bv  recrystallising  and  pressing.  The  same  salt  is  precipitated  from 
alcohohc  sylvic  acid  by  an  alcoholic  solution  of  acetate  of  potash.  — 
Fine,  silky  tufts  of  delicate  needles.  Decomposes  when  boiled  with 
water,  fths  of  the  acid  being  precipitated,  whilst  the  mono-acid  salt 
remains  in  solution  (Sievert). 

If^eedles, 
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The  soda-salt  is  obtained  in  crystals  by  boiling  alcoholic  sylvic  acid 
with  excess  of  carbonate  of  soda  and  cooling  the  filtrate  (Unverdorben). 
—  The  baryta-salt  dissolves  in  3,000  parts  of  water,  in  6  parts  of  cold, 
and  less  of  boiling  absolute  alcohol,  from  which  it  is  deposited  in 
microscopic  crystalline  fiocks  on  cooling  (Unverdorben). 

Sylvate  of  Lime.  —  The  solution  of  the  salt  in  cold  absolute  alcohol 
deposits  colourless,  shining,  crystalline  granules  on  spontaneous  evapo- 
ration (Unverdorben).  —  The  mono-acid  salt  is  obtained  by  the  double 
decomposition  of  sylvate  of  potash  and  chloride  of  calcium,  and  a  salt 
containing  a  smaller  proportion  of  lime,  by  precipitating  alcohohc 
sylvic  acid  with  an  alcoholic  solution  of  acetate  of  lime  (Sievert). 
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Sylvate  of  Magnesia  dissolves  in  all  proportions  in  alcohol  of  65 
per  cent,  and  in  absolute  alcohol ;  from  the  latter  solution  a  double 
volume  of  water  throws  down  a  colourless  semi-fluid  salt,  which  dries 
up  to  a  transparent  resin  in  the  air,  and  dissolves  in  ether  and  in  rock- 
oil. —  The  sylvates  of  manganese  and  zinc  are  soluble  in  absolute 
alcohol. 

VOL.    XVII.  '  Y 
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Sylvate  of  Lead.  — The  acid  loses  3-02  p.  c.  of  water  when  heated 
to  les**  with  oxide  of  lead  (1  at.  =  2-97)  (Sievert).  The  precipitate 
thrown  down  by  an  alcoholic  solution  of  sylvic  acid  from  alcoholic 
neutral  acetate  of  lead  is  a  white,  amorphous  powder,  easily  fusible, 
and  containing,  on  an  average,  26*94  p.  c.  of  oxide  of  lead  (i  at.  -  2617  p.c. 
PbO)  (Rose). 

Theferrom  e^d  ferric  salts  dissolve  slightly  in  alcohol  and  easily  in 
ether  (Unverdorben). 

Sylvate  of  Copper,  —  DissolveB  in  ether  and  cryBtalliaea  from  absolute  alcohol 
in  Bhinine  granules  (Unyerdorben).  —  a.  Alcoholic  sylvic  acid  is  precipitated 
by  an  alcoholic  solution  of  acetate  of  copper ;  the  pale  blue  flocks  thus 
obtained  run  together  when  warmed.  The  precipitate  is  powdered 
and  repeatedly  exhausted  with  alcohol.  —  From  the  filtrate  from  a, 
water  throws  down  the  pale  blue  precipitate  h,  —  c.  When  a  boiling 
alcoholic  solution  of  sylvic  acid  is  precipitated  with  alcoholic  acetate 
of  copper,  aqueous  ammonia  added  till  the  precipitate  is  dissolved, 
and  the  solution  then  cooled  or  mixed  with  water,  a  dark  blue  pre- 
cipitate is  produced,  which  is  triturable  to  a  pale  blue  powder  after 
drying  (Sievert).  Trommsdorff  drops  alcoholic  sylvic  acid  into  excess 
of  alcoholic  acetate  of  copper,  and  washes  the  precipitate  with  water. 
The^  pale  blue  precipitate  contains  11-38  p.  c.  of  oxide  of  copper  at 
109%  and  is,  therefore,  the  mono-acid  salt. 
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Sylvate  of  Stiver.  —  Crystallbcs  from  alcohol  in  shining  granules  on 
spntencous  evaporation.  When  boiled  with  potash  and  oil  of  turpen- 
tme,  It  behaves  like  pinate  of  silver.  —  Dissolves  in  15  parts  of  cold, 
and  in  a  smaller  quantity  of  boihng  alcohol,  and  instantaneously  in 
ether,  which  takes  it  up  from  water  when  suspended  therein  (Unver- 
dorben), —  The  precipitate  produced  by  alcohoUc  nitrate  of  silver  in 
alcoholic  sylvic  acid  on  addition  of  ammonia,  contains  2601  p.  c.  of 
sdver  (1  at.  =  26-4p.c.  Ag)  (Rose).  The  silver-salt  prepared  with 
sUver  Sal"?  method  (p.  818),  contwne  25-88  p.  c. 

„  i^^^wK  w  ^^^^"^^  in  acetic  acid.  It  dissolves  very  slightly  in 
cold  alcohol  of  65  p.  c.,  and  in  about  3  parts  of  the  boilingUquwT  from 
whujh  it  crystalhses  on  cooUng,  about  ,Vth  only  remamini  in  Jolutio^ 
alcfhTire'ther'S«'r'^  of  coId,\^d  1  p^rt  of  3ng  Ibso^ute 
eS  QtSntiTv  of  wtl^^*''^  **-T°  ^"^"^  ^^^  fo™'^'-  solution  by  an 

"S&^'Sx^oT^^ATon^^^Z-^^l^n.''^  t^"^  hardens^to.a 
f Unverdorben^      ^v^xnV  o«;^  a-     V       .^^^^»  ^^  ^^  exposure  to  the  air 

^y  S.g  afiihoKf  9^^^^^  S«  P^,';*^  «f  ««W.  and  in  |tha 

acid(Siefert).-It  iissolv^s  ill  S  S^J^f  °''',  ^^^V^^^^ 
tine,  without  crjrstallismg  the^fr^m  (uive^ior^n) '  "'^  ""^  ""^" 
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Pimaric  Acid. 

(PH»«0*  =  C«H»  0*. 

Laurent.    Ann.  Chim.  Fhys.  72^  884 ;  Ann.  Pharm.  84,  272.— N.  Ann. 

Chim.  Phys.  22,  459;  Compt.  rend.  21,  858;  J.  pr.  Ghent.  45,  61. 
SiEYERT.     Zeitschr,  fur  die  gesammt.  Naturwissensch.  14,  311. 

Occurs  in  tlie  turpentine  of  Pinus  mariiinutf  which  hardens  to  gaUpoi  in  the  air, 
and  also  in  colophony  from  Bordeaux.    Compare  p.  319,  and  Ahietic  acid. 

Preparation.  Galipot,  which  occurs  in  coramerce,  mixed  with  tur- 
pentine, is  freed  from  the  latter  body,  broken  up,  and  digested  with 
a  mixture  of  1  part  of  ether  and  6  parts  of  alcohol,  which  is  poured  off 
after  standing  for  a  short  time.  The  undissolved  portion  is  again 
treated  twice  in  the  same  way,  and  then  dissolved  in  boiling  alcohol : 
on  standing  for  some  days  the  solution  deposits  crystallme  crusts, 
which  are  removed  from  time  to  time,  and  purified  by  recrystallisation 
from  boiling  alcohol  (Laurent).  Or,  Bordeaux  colophony  is  washed 
with  cold  alcohol,  and  the  residue  is  dissolved  in  boiling  alcohol  and 
allowed  to  crystallise  (Laurent). 

Properties.  White,  nodular  crystalline  crusts,  consisting  of  micro- 
scopic, rectangular,  or  sometimes  six-sided  prisms  (Laurent).  Thin 
laminae,  derived  from  a  quadratic  prism,  often  truncated  at  the  edges  or 
acuminated  (Sievert).  Melts  about  125**,  and  solidifies  only  at  68"*  to  a 
transparent,  or  sometimes  granulo-crystalline  mass.  The  add  dried 
in  a  vacuum  loses  ^ths  p.  c.  of  water  when  melted  (Laurent).  Buns 
together  at  120°  to  135%  and  at  158°  melts  completely  to  a  clear 
liquid,  from  which  some  of  the  add  sublimes  unchanged  at  120°.  In 
a  narrow  tube  the  crystallised  acid,  as  well  as  that  which  has  pre- 
viously melted,  melts  at  155°  (Sievert).  Sp.  gr.  1-1047  at  18°.  Exerts 
a  left-handed  action  on  polarised  hght,  less  powerful  than  sylvic  acid 
(Sievert). 
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Isomeric  with  sjlyic  acid.  —  Maly  is  inclined  to  regard  pimaric  acid  as  abietic 
acid,  C«H«0»o^  in  which  I  agree  with  him  (Kr.). 

Amorphous  Pimaric  acid.  —  Crystallised  pimaric  acid  becomes  amorphous  on 
keeping.  White  crystalline  crusts  of  pimaric  acid  lost  their  transparency  in  three 
months  and  became  yellow  and  friable.  When  dissolved  in  boiUng  alcohol,  they 
yielded,  on  cooling  and  evaporating,  an  amorphous  syrup  free  from  crystals.  The 
acid  thus  altered  dissolves  in  its  own  weight  of  alcohol,  from  which  it  does  not 
crystallise.  It  is  thrown  down  from  the  solution  by  water  as  a  soft  mass,  but  still 
possesses  the  composition  of  the  crystallised  acid  (78*45  p.  c.  C,  9*68  H.,  11*92  O.). 
This  alteration  does  not  occur  with  the  fused  acid,  nor  with  that  dissolved  in  alcohol 
(Laurent).  Laurent  afterwards  regarded  amorphous  pimaric  acid  a«  identical  with 
pinic  acid  (see  below). 

Decompositions.    1.  Pimaric  acid  assumes  a  yellow-brown  colour  on 
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prolonged  melitng.  On  distilUng  10  grammes  in  a  vacumn,  there  pass 
over  first  traces  of  water,  and  then  a  liquid,  Laurent's  pyromaric  acid 
(p.  325),  which  solidifies,  for  the  most  part,  in  the  neck  of  the  retort, 
the  contents  of  the  retort  remaining  of  a  transparent  yellow  to  near 
the  end  of  the  process,  and  leaving  only  a  trace  of  charcoal.  When 
the  acid  is  distilled  in  larger  quantity  in  vessels  containing  air,  pimarom 
is  also  obtained  (Laurent). 

When  the  viscid  distillate  is  saponified  by  caustic  potash,  the 
pimarone  is  taken  up  by  the  soap,  and  on  drying  and  powdering  the 
soap,  and  afterwards  shaking  it  with  ether,  the  pimarone  is  dissolved 
by  that  liquid,  together  with  a  little  potash-salt,  which  is  removed  by 
water.  The  remaining  pimarone  is  washed  with  aqueous  potash  and 
with  water,  and  dried  in  a  vacuum.  Thus  obtained  it  is  yellowish, 
resembles  a  fatty  oil,  and  is  soluble  in  ether  and  alcohol.  It  hardens 
almost  completely  in  the  air.  Contains  84-20  p.  c.  C,  10-32  H.,  and 
5-48  0.,  coixesponding  to  the  formula  C«H*0»(calc.  =  84-5  C,  9-85  BL) 
(Laurent). 

2.  By  the  action  of  boiUng  nitric  add  on  pimaric  acid,  nitromaric 
acid  is  produced  (Laurent).  —  8.  On  adding  powdered  pimaric  acid 
gradually  to  oil  of  vitriol^  a  brown-red  solution  is  obtsJned,  which, 
after  standing  for  24  hours,  deposits  g^ey  flocks  when  poured  into 
water.  These  flocks  are  rendered  nearly  colourless  by  washing  with 
water ;  they  do  not  crystallise  from  alcohol,  and  yield  no  pyromaric  acid 
when  submitted  to  dry  distillation :  they  contain,  at  100%  76*69  p.  c  C, 
9-68  H.,  and  13*69  0.  (Laurent). 

Cofnbinations.  Pimaric  acid  is  insoluble  in  water.  It  forms  soluble 
salts  with  ammonia  and  the  alkalis.  Its  alcoholic  solution  does  not 
precipitate  alcoholic  solutions  of  chloride  of  barium  (?),  strontium,  cal- 
cium, or  magnesium,  but  on  addition  of  ammonia  an  abundant  white 
precipitate  is  produced  in  the  lime-solution,  whilst  in  the  other  solutions 
a  smaller  precipitate  is  formed,  or  precipitation  takes  place  only  on 
cooling ;  the  baryta  solution  does  not  yield  any  precipitate.  An  alcoholic 
solution  of  the  acid,  mixed  boiling  with  alcoholic  acetate  of  lead, 
copper,  or  silver,  throws  down  amorphous  salts  after  some  time 
(Laurent). 

Lead'sdU,  —  The  acid  heated  with  oxide  of  lead  loses  2*8  to 
8*4  p.  c.  water  (1  at.  =  2-98  p.  c.  HO.).  —  The  lead-salt  obtained 
by  precipitating  boiling  alcoholic  neutral  acetate  of  lead  with  the  alco- 
holic acid,  contains,  after  drying  in  a  vacuum,  26*5  p.  c.  oxide  of 
lead  (C*>H»Pb0*  =  27*65  p.  c.  PbO).  —  This  white  lead-salt,  when 
heated,  melts  to  a  resin,  cooling  to  a  vellow  transparent  mass,  which, 
when  subjected  to  dry  distillation,  yields  water  and  a  thick  oil  soluble 
in  caustic  potash,  and  leaves  charcoal  and  lead  (Laurent). 

Pimaric  acid  dissolves  in  10  parts  of  alcohol  at  18*^,  and  in  its  own 
weight  of  boilinff  alcohol ;  it  is  precipitated  from  the  solution  by  water 
in  flocks  which  do  not  cake  together  (Laurent).  The  acid  dissolves  in 
13  parts  of  alcohol  of  92  p.  c.  (Richter) ;  in  2  parts  of  boiling  alcohol 
(Sievert).  Fused  pimaric  acid  dissolves  rapidly  when  triturated  with 
its  own  weight  of  cold  alcohol,  but  the  solution  solidifies  almost  im- 
mediately, from  separation  of  crystals.  When  the  fused  acid  has 
again  become  crystalline,  it  requires  as  much  alcohol  to  dissolve  it  as 
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the  cryBtftllifled  acid  (Laurent^     Crytals  are  still  obtamed  from  the 
alcoholic  solution,  even  after  long  standing  (Sievert). 

LaurenCs  Ptfromaric  acid.  —  Obtained  by  the  dry  distillation  of 
pimaric  acid.  When  the  colophony-like  distillate  is  triturated  with 
twice  its  weight  of  alcohol,  the  solution  produced  at  first  quickly 
becomes  turbid,  from  separation  of  crystals  of  pyromaric  acid,  which 
arc  purified  by  washing  and  recrystallisation.  —  Triangular  tables, 
melting  at  125**,  volatUe  without  decomposition.  Contains  78*27 
p.  c.  C,  and  9*90  H.,  or  the  same  proportions  as  pimaric  acid,  from 
which  it  differs  by  the  fact  that  when  its  boiling  dilute  alcoholic  solu- 
tion is  mixed  with  neutral  acetate  of  lead,  it  produces  no  precipitate  at 
first,  and  after  some  time  only,  long  needles  of  a  lead-salt  containing 
26*52  p.  c.  oxide  of  lead,  at  100^.  The  acid  dissolves  in  8  or  10 
parts  of  alcohol,  and  very  easily  in  ether.  This  acid,  which  Laurent 
found  also  in  Paris  colophony,  was  afterwards  regarded  by  him  as 
identical  with  sylvic  acid.  On  the  other  hand,  Sievert,  who  found 
pimaric  acid  volatile  without  decomposition  (and  susceptible  of  distilla- 
tion ?  Kr.),  seems  to  consider  pyromaric  acid  as  identical  with  pimaric 
acid,  and  different  from  sylvic  acid. 


Nitromaric  Acid. 

C«N*H«^"  =  C*X»H^»,0«. 

Lauhent.     Ann.    Chim.  Phys.   72,897;    Ann.  Pharm.  34,   282. —  N^ 
Ann.  Chim.  Phya.  22,  461 ;  J.pr.  Chem.  45,  61. 

AtonMTsaure.    Acide  azomariqne. 

Preparation.  Pimaric  acid  is  boiled  with  a  large  excess  of  nitric 
acid  till  a  yellow,  friable  resinous  mass  forms  on  the  surface  of  the 
liquid.  This  mass  is  boiled  repeatedly  with  water,  powdered,  and 
slowly  dried,  at  last  at  100® ;  or  it  is  dissolved  in  alcohol  and  pre- 
cipitated by  water. 

Yellow,  amorphous  resin.    Its  alcoholic  solution  reddens  litmus. 
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Nitromaric  acid  decomposes  when  melted,  leavine  a  bulky  char- 
coal ;  it  does  not  glow  or  explode,  even  when  rapidly  heated.  —  Burns 
like  a  resin.  —  When  submitted  to  dry  distillation,  it  yields  a  very 
little  oil. 

The  acid  is  insoluble  in  water.  —  It  dissolves  in  oil  of  vitriol^  from 
which  it  is  precipitated  by  water. 

The  eaUs  of  nitromaric  acid  are  reddish-yellow.  Those  of  the 
alkalis  are  soluble  in  water ;  the  baryta-salt  is  insoluble.  —  A  solution 
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of  the  very  easily  soluble  ammonia-salt  dries  up  to  a  reddish-yellow 
transparent  mass. 

An  alcoholic  solution  of  nitromaric  acid  forms  yellowish  pre- 
cipitates with  alcoholic  neutral  acetate  of  lead  and  nitrate  of  silver.  The 
lead-salt  explodes  slightly  when  heated ;  it  contains  32*8  to  33'4  p.  c 
lead,  and  dissolves  to  a  slight  extent  in  alcohol  (C*»X*H«*Pb«0»  =  38-12 
p.  c.  Pb). 

Nitromaric  acid  dissolves  easily  in  alcohol  and  ether. 


Copaivic  Acid. 

ScHWBiTZBB.    Poffg.  17,  488 ;  21,  172. 

H.  RosB.    Pogg.  83,  35 ;  58,  872. 

Hess.    Fogg,  46,  324 ;  Ann.  Pharm,  29,  140. 

CopabawMiiwre,  OccuTS,  together  with  copaiba-oil,  in  balsam  of  co- 
paiba.    See  below. 

Nine  parts  of  copaiba  balsam  are  mixed  with  two  or  more  parts  of 
aqueous  ammonia  of  sp.  gr.  0*95,  and  placed  in  the  cold  in  closed  vessels, 
when,  after  some  weeks  at  —  10°,  or  in  the  course  of  a  day  at  —  12*5% 
white  shining  needles  are  formed.  The  solidified  mixture  is  thrown  upon 
a  doth ;  the  crystals  remaining  are  shaken  with  a  little  ether,  which 
dissolves  the  copaiba  balsam ;  and  the  crystals  are  then  pressed  and  re- 
crystallised  from  absolute  alcohol,  from  which  they  separate  free  from 
ammonia  (Schweitzer). 

Properties,  Transparent  or  translucent,  colourless  crystals,  4  to  6 
lines  k>ng  (Schweitzer).  —  According  to  G.  Rose,  rhombic  prisms 
without  cleavage.  The  angles  of  the  obtuse  lateral  edges  =  90^  46' ; 
the  acute  lateral  edges  frequently  truncated;  two  bevelling  faces 
inclined  to  one  another  at  126®  50'  rest  upon  the  obtuse  edges.  —  The 
acid  has  a  bitter  taste,  like  the  balsam,  and  a  faint  odour.  It  is  heavier 
than  water;  has  an  add  reaction  (Schweitzer ;  Rose). 
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Isomeric  with  sjlyic  and  pimaric  acids. 

Copaivic  add  dissolves  in  oU  of  vitriol  with  red-brown  colour,  and 
carbonises  when  the  solution  is  heated.  —  It  dissolves  in  hot  strong 
nitric  add,  from  which  it  is  precipitated  in  white  flocks  by  water 
(Schweitzer). 

The  acid  is  insoluble  in  water,  —  It  is  not  precipitated  from  an 
alcoholic  solution  by  aqueotts  ammonia ;  the  acid  thrown  down  from  its 
alcoholic  solution  by  water  dissolves  in  ammonia.  —  Alcoholic  potash 
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or  strong  aqueous  potash  does  not  precipitate  the  alcoholic  solution  of 
the  acid,  but  dilute  potash  throws  down  the  potash-salt. 

Lime-salt.  —  Alcoholic  copaivic  acid  is  mixed  with  excess  of  chloride 
of  calcium ;  ammonia  is  added ;  and  the  resulting  precipitate  is  collected 
without  access  of  air  (Rose). 

Bose. 
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Lead'8alU'^'Sh&  acid  giyes  off  water  when  heated  with  oxide  of  lead 
(Schweitzer).  Alcoholic  neutral  acetate  of  lead  throws  down  from  an 
fdcoholic  solution  of  the  acid,  an  abundant  slightly  oystalline  precipi- 
tate.   Easily  fusible  (Bose). 

Bose. 
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Silver-saU.  —  Nitrate  of  silver  in  alcoholic  solution  mixed  with 
alcoholic  copaivic  acid,  forms  a  crystalline  precipitate  on  addition  of 
ammonia.  —  The  salt  turns  brown  in  the  light.  It  is  easily  fusible, 
and  dissolves  in  aqueous  ammonia,  and  with  difficulty  in  alcohol 
(H.  Bose), 

Bose. 
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Copaivic  acid  is  easily  soluble  in  absolute  alcohol ;  less  freely  in 
dilute  alcohol,  and  in  ether.  It  dissolves  in  volatile  and  fat  oils 
(Schweitzer). 

Copaiba  Balsam.  —  From  various  species  of  Copaifera.  1.  Brazilian 
balsam^  containing  volatile  oil  (xiv,  286)  and  copaivic  add.  —  Pale 
yellow  transparent  oil,  at  first  fluid,  like  thick  oil,  afterwards  of  the 
consistence  of  honey.  Sp.  gr.  095  (Schonberg),  0*966  (Stoltze), 
0-9925  (Braudes  &  Beiche),  0*997  (Martins),  0*916  to  0*986 
(Procter).  Has  a  pocuUar  balsamic  odour  and  a  burning  bitter  taste. 
When  mixed  with  alcohol  it  reddens  litmus  (M  artins).  Botates  a  ray 
of  polarised  Ught  generally  to  the  left  in  varying  degrees  (Buignet).  — 
When  distilled  with  water,  it  yields  volatile  oil.  With  fresh  balsam 
the  remaining  resin  is  brittle  only  after  boiling  for  20  to  24  hours,  but 
with  old  balsam  aft^r  8  or  10  hours  (Schweitzer).  A  solution  of  the 
resin  in  wann  alcohol  of  75  p.  c.  deposits  on  cooling,  a  brown,  greasy, 
soft  resin,  which  forms  a  mUky  solution  with  ammonia  and  caustic 
potash,  dissolves  in  ether  and  alcohol  (in  75  p.  c.  alcohol  only  when 
warmed),  and  in  volatile  and  fat  oils.  There  remains  in  solution  a 
brittle,  pale-yellow  resin — copaivic  acid.  This  splitting  up  is  effected 
also  by  strong  rock-oil,  which  dissolves  the  copaivic  acid  and  leaves 
the  soft  rqsin  undissolved  (Gerber ;  Stoltze). 
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The  bottom  of  a  bottle  containing  copaiba  balsam  was  fomid,  aft»r 
standing  for  many  years,  to  be  covered  with  a  transparent  resinous 
layer,  together  with  six-sided  tables  and  prisms  (Pelletier,  J,  ^karm, 
6,  316).  —  When  heated  alone  to  125%  the  balsam  gives  off  only  traces 
of  oil  and  water;  at  262**  it  begins  to  boil  and  yield  oil,  with  forma- 
tion of  gas ;  and  at  287®  there  pass  over,  first  colourless,  then  yellow 
and  dark-brown  oil,  whilst  gases  are  evolved  and  charcoal  remains 
(Schonberg,  A.  Oehl^  6,493V  —  The  balsam  dissolves  phosphoros 
easily,  ano^  when  hot,  also  smphnr  (Gerber). 

Copaiba  balsam  forms  with  a  small  quantity  of  aqueous  ammonia 
of  sp.  Kt.  0*95  to  0*96,  a  turbid  mixture,  but  with  ^th  of  ammonia  a 
perfectly  clear  solution,  which  again  becomes  turbid  with  more  than 
^th  of  ammonia,  and  gradually  deposits  the  soap  of  the  balsam,  the 
supernatant  liquid  consisting  of  excess  of  ammonia  with  traces  of 
balsam.  Under  these  circumstances  a  rise  of  temperature  of  about 
Id''  takes  place.  If  the  balsam  contains  fat  oil,  or  more  than  |th  of 
castor-oil,  it  does  not  become  clear  with  ^th  of  ammonia  at  15%  The 
clear  mixture  of  balsam  and  ammonia  may  be  mixed  with  a  little 
water  without  turbidity,  but  with  more  than  an  equal  quantity  of  water 
it  becomes  milky  (Stoltze ;  Planche ;  Schweitzer).  —  The  balsam  is 
rendered  turbid  by  dropping  into  it  a  solution  containing  ^rd  of  hydrate 
of  potash,  but  becomes  perfectly  clear,  with  rise  of  temperature, 
when  -^rd  of  its  volume  of  the  solution  is  added,  and  is  agsdn  rendered 
turbid  by  a  larger  quantity,  after  which  two  layers  are  formed  on 
standing.  The  soap  of  copaiba  balsam  dissolves  perfectly  in  alcohol  of 
75  to  90  p.  c. ;  when  fatty  oils  are  present,  the  solution  deposits  white 
flocks  in  a  few  hours  (Stoltze) :  the  soap  of  a  balsam  thus  adulterated 
is  rendered  tiu*bid  by  a  much  smaller  quantity  of  water  than  that  of 
pure  balsam  (Miiller,  Br.  Arch.  8, 74).  See  also  Anthon  {Bepert.  52, 331). 
When  an  alcoholic  solution  of  the  balsam  is  shaken  with  solution  of 
caustic  soda,  the  oil  (xiv,  286)  which  rises  to  the  surface  removed,  the 
soapy  liquid  beneath  evaporated  to  the  consistence  of  honey,  and  the 
Boap  freed  from  excess  of  alkali  by  means  of  chloride  of  sodium,  the  pro- 
duct, on  being  washed  with  a  little  water,  dissolved  in  alcohol,  and  evapo- 
rated, forms  a  yellow,  transparent  soap,  which  dissolves  in  12  parts  of 
cold,  and  in  8  parts  of  boiling  water  (Ader,  •/".  PJuxrm,  15,  95).  — 100 
parts  of  the  balsam  dissolve  3*1  parts  of  magnesia  alba  (Brandos  & 
Gruner,  Br.  Arch.  23,  277].  8  parts  of  the  balsam  solidify  to  a  plastic 
mass  with  1  part  of  calcined  magnesia  (Mialbe).  The  compound 
dissolves  in  ether  and  alcohol  ^Gerber).  The  balsam  hardens  more 
rapidly  with  -ji^th  of  hydrate  oi  lime  than  with  magnesia  (Thierry, 
N.  J.  Pharm.  1,  310).  The  presence  of  water,  either  in  the  balsam 
or  in  the  lime  or  magnesia,  is  necessaiy  for  solidification ;  anhydrous 
balsam  mixed  with  quick  lime  remains  unchanged  for  a  long  time,  but 
hardens  in  a  few  hours  on  addition  of  ^th  of  water.  A  homogeneous 
mass  is  produced  only  when  water  is  added  to  the  balsam  or  to  the 
mixture  of  lime  and  balsam ;  by  shaking  the  balsam  with  hydrate  of 
lime,  a  granular  crystalline  mass  is  formed,  on  which  floats  the  volatile 
oil  (Roussin,  N.  J.  Pharm.  (4)  1,  321). 

Copaiba  balsam  mixes  with  absolute  alcohol ;  and  it  dissolves  freely 
in  90  p.  c.  alcohol,  but  only  to  the  extent  of  -j^th  or  4th  in  alcohol  of 
75  p.  c.  (Gerber).  It  mixes  with  volatile  and  fatty  oils  in  all  propor- 
tions, and  the  mixture  may  be  added  without  turbidity  to  2  parts  of 
alcohol  of  90  p.  c,  or  to  absolute  alcohol,  ether,  or  acetate  of  ethyl, 
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but  with  a  larger  quantity  (about  8  parts)  of  alcohol  or  ether,  the  fatty 
oil  is  partially  separated  (Stoltze,  Berl.  Jahrb,  27,  2,  179).  On  copaiba 
bolflam  see  further ;  Martms  (Sepert.  26,  306),  Oerber  (Br.  Arch.  80, 147  ;  37,  36), 
Brandos  (JBr.  Arch.  36,  351),  OberdOrffer  (J^.  Sr.  Arch.  45, 172),  St»ckhardt  (N.  Br. 
Arch.  72, 14),  Ghiibourt  (N.  J.  Fharm.  23,  821),  Procter  {Pharm.  J,  IVem*.  10, 603  ; 
JPharm.  Cenir.  1851,  690).  —  Lowe's  statements  (Pharm.  J.  Trans.  14,  65  $  Pharm. 
Centr.  1854,  653)  seem  to  re£er  to  G-urgun  balsam. 

2.  Thinner  Copaiba  Balsam.  —  Thinner,  and  of  a  paler  yellow  than  the 
formeri  Sp.  gr.  =  0*94.  Kemains  turbid  when  mixed  with  aqueous 
caustic  potash  or  ammonia,  does  not  form  a  soap,  and  separates  in  a  dis- 
tinct layer  on  standing.  Forms  a  milky  solution  with  alcohol.  —  Con- 
tains 82  p.  c.  of  paracopaiba  oO,  and  18  p.  c.  of  neutral  resin  (Posselt). 

If  the  residue  which  remains  on  distilling  the  balsam  with  water 
be  boiled  with  water  till  all  the  volatile  oils  are  driven  off,  there  re- 
mains a  light-brown,  friable  resin,  a  portion  of  which  is  taken  up  by 
alcohol,  while  another  portion,  nearly  insoluble  even  in  hot  absolute 
alcohol,  remains  behind.  —  a.  The  soluble  resin  is  pale-yellow,  friable, 
and  softens  when  warmed;  at  a  higher  temperature  it  assumes  a 
darker  colour,  becomes  tough,  and  decomposes.  Neutral.  Insoluble  in 
ammonia  and  caustic  potash,  and  does  not  precipitate  acetate  of  copper. 
It  is  deposited  from  a  solution  in  weak  boiling  alcohol,  on  cooling,  in 
white  flocks,  and  from  strong  alcohol,  on  evaporation  only,  in  drops. 
Dissolves  in  ether  and  rock-oil.  Contains,  on  the  average,  60*62  p.  c. 
C,  8*37  H.,  and  31'61  0.  —  h.  The  insoluble  resin^  purified  by  boiling 
with  fiJcohol  (whereby  its  bulk  is  diminished)  and  by  dissolving  in 
ether,  is  pale-yellow,  difficultly  fusible,  insoluble  in  ammonia  or  caustic 
potash,  and  in  weak  alcohol.  It  is  deposited  in  great  part  from  a 
solution  in  a  large  quantity  of  boiling  absolute  alcohol  on  cooling,  but 
dissolves  easily  in  ether  and  rock-oil.  Contains,  on  the  average, 
81-94  p.  c.  C,  10-52  H.,  and  7-54  0.  (Posselt,  Ann.  Fharm.  69,  71). 

Besin  of  the  Copaiba-balsam  of  Para.  Deposited,  on  standing,  from 
a  balsam  imported  in  1839,  as  a  white,  crystalline  sediment,  which 
was  purified  by  pressing  between  blotting-paper,  dissolving  in  alcoholi 
and  allowing  the  solution  to  evaporate  spontaneously.  —  Ehombic 
prisms,  truncated  at  the  acute  angles,  triturable  to  a  highly  electric 
powder.    Melts  at  about  120"".    An  alcohoHc  solution  reddens  litmus. 

The  crystals  contain,  on  an  average,  74-83  p.  c.  C,  8-83  H.,  and 
16-34  0.,  corresponding  to  the  formula  C^H«W  (75-95  p.  c.  C,  8-86  H.) ; 
but  when  a  solution  of  the  impure  resin  (not  of  the  piu^)  in  ether- 
alcohol  is  rapidly  evaporated,  with  constant  stirring,  a  white  amorphous 
powder  is  obtained,  which  is  nearly  opaque,  softens  in  boiling  water, 
and  contains,  on  the  average,  71-15  p.c.  C,  9-04  H.,  and  19-81  0.,  and  is, 
therefore,  a  hydrate  of  the  resin,  C«H*0«,2H0  (calc.  71-85  p.  c.  C, 

9-00  H.). 

The  resin  is  decomposed  by  cold  strong  nitric  acid,  and  by  the 
dilute  acid  when  warm,  with  formation  of  carbonic  acid,  nitric  oxide, 
and  two  solid  products,  one  of  which  is  an  acid  free  from  nitrogen, 
soluble  in  water  and  alcohol,  and  forming  a  lead-salt  which  contains 
approximately  C*H"0",4PbO,  while  the  other  is  a  nitrogenous,  very 
bitter,  amorphous  substance,  the  lead-salt  of  which  contains  about 
C'*BP®0",3PbO.  —  On  evaporating  the  resin  with  nitric  acid,  a  blade 
pitch  containing  humic  acid  is  produced. 
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The  resin  forms,  with  soda  and  potash,  soaps  soluble  in  water.  It 
remains  behind  uncliang-ed  on  evaporating  its  solution  in  ammonia- 
water.  —  Alcoholic  neutral  acetate  of  lead  throws  down  from  an  alco- 
holic solution  of  the  resin  mixed  with  a  Uttle  ammonia,  a  white  pre- 
cipitate, which  when  washed  with  a  little  alcohol,  strongly  pressed, 
and  again  washed  with  a  little  albohol,  exhibits  the  following  mean 
composition ;  but  if  it  be  washed  with  a  large  quantity  of  water  or 
alcohol,  the  percentage  of  lead  is  altered.  —  The  sUver-sadt  is  obtained 
in  like  manner. 

Lead^aU,  Fehling. 
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The  resin  dissolves  in  alcohol  and  more  freely  in  ether  (Fehling, 
Ann,  Pkarm.  40,  110). 


Oxt/gen-nucleus  C^^H't)'. 

Mangostin. 

C»BPH)"  =  C»H?K)*,0». 

W.  ScHMiD.  Ann.  Phamu  93,  83 ;  abstr.  Pharm.  Centr.  1855,  182 ; 
J.  pr,  Chem,  64,  254 ;  Chein.  Soc.  Q.  /.,  8,  190;  Kapp*s  Jahresber, 
1855,  726. 

Occurs  in  the  husks  of  the  fmit  of  Gamma  Mangostana  (Handbuch, 
vni,  [2],  35). 

Preparation.  The  husks  are  exhausted  with  hot  water  and  boiled 
with  alcohol;  the  tincture  is  evaporated  till  an  amorphous,  yellow 
mass  of  resin  and  mangostin  is  deposited ;  and  this  mass  is  dissolved 
in  alcohol,  heated  to  boiling,  and  mixed  with  small  quantities  of  water 
till  it  becomes  turbid.  On  cooling,  the  resin  is  deposited  at  the  bottom 
of  the  vessel ;  and  on  decanting  the  liquid  and  allowing  it  to  stand,  it 
deposits  mangostin,  which,  for  complete  purification,  must  be  dissolved  in 
alcohol  and  precipitated  with  basic  acetate  of  lead.  The  precipitate  is 
washed  and  decomposed  imder  alcohol  with  hydrosulphuric  acid ;  the 
filtrate,  mixed  with  water,  is  set  aside  to  crystallise ;  and  the  product 
is  finally  recrystallised  from  dilute  alcohol. 
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Properties.  Pine  golden-yellow,  thin  lamin»,  melting  at  190®, 
without  loss,  to  a  thicK  yellow  liquid  which  solidifies  to  a  brittle,  amor- 
phous mass.  When  heated  above  its  melting-point,  it  sublimes  partly 
unaltered.    Heavier  than  water ;  inodorous  and  tasteless ;  neutral. 

Schmid. 
at  100°.  mean. 

40  0 240    7017     69-67 

22  H 22    6-43    649 

10  0 80    28-40    23-84 

0«H«Oi° 342    10000    10000 

Decompositions.  Mangostin  hums  on  platinum-foil,  without  leaving 
a  residue.  —  It  dissolves  in  cold  oil  of  vitriol  with  yellowish -red  colour, 
and  carbonises  in  the  hot  Hquid.  —  W  arm  nitric  acid  converts  it  into 
oxalic  acid.  —  It  reduces  the  oxides  of  the  noble  metals. 

Mangostin  is  insoluble  in  water^  but  soluble  with  yellowish-brown 
colour  in  alkalis.  It  produces  with  aqueous  sesquichloride  of  iron,  a  dark 
green-black  coloration,  which  disappears  on  the  addition  of  acids.  It 
is  precipitated  by  basic  acetate  of  lead,  but  not  by  any  other  metallic 
salts. 

Mangostin  with  Lead-oxide.  —  An  excess  of  alcoholic  mangostin, 
mixed  with  alcoholic  neutral  acetate  of  lead  and  a  little  ammonia, 
yields  as  yellow,  gelatinous  precipitate,  triturable  to  a  light  yellowish- 
green  powder  after  drying  at  100°.  Insoluble  in  water,  but  slightly 
soluble  in  alcohol,  and  (with  decomposition)  in  acids. 

Calculation  according  to  Scimid.  Schmid. 

80  0  480    88-37  38-67 

45  H 45     3-59  3-46 

21 0  168    13-46  13-74 

5PbO  560    44-58  4414 

2C«H«0»o,5PbO  +  HO  1253     10000    10000 

Another  time,  when  prepared  in  spparentlj  the  same  manner,  it  contained  37'65 
p.  c.  of  oxide  of  lead. 

Mangostin  dissolves  easily  in  alcohol  and  ether. 

Resin  of  Garcinia  Mangostana.  —  Exudes  in  small  quantity  from 
the  tree.  Fine  lemon- yellow  tears,  of  the  size  of  peas,  inodorous  and 
tasteless.  Easily  pulverisable.  Does  not  form  sugar  when  digested 
with  sulphuric  acid.  When  treated  with  90  p.  c.  alcohol,  it  gives  up 
88  p.  c,  which  remains  on  evaporation  as  a  clear  amorphous  mass, 
easily  soluble  in  alcohol  and  ether,  fusible  at  110^,  but  not  in  boiling 
water.  This  purified  resin  contains  67*92  p.  c.  C,  6'81  H.,  and  25*27  0., 
con-esponding  to  the  formula  C'lPO'®.  It  is  decomposed  by  aqueous 
ammonia  into  alpha-  and  bet^-resin. 

a.  The  deep-yellow  ammoniacal  solution  throws  down,  on  addition 
of  hydrochloric  acid,  yellow  flocks  of  the  alpha-resin  which  melt  at 
80°,  and,  like  the  punfied  resin,  contain  67*71  p.  c.  C,  6*84  H.,  and 
25*45  0.  When  the  ammoniacal  solution  is  precipitated  by  neutral 
acetate  of  lead,  the  yellow  gummy  precipitate  (which  is  decomposible 
by  acetic  sw^id)  contains  63*42  p.  c.  PbO.,  24*68  C,  2*50  H.,  and  9*10  0., 
corresponding  to  the  formula  C*'fl'®0*^,5PbO. 

p.  The  beta-resin,  insoluble  in  ammonia,  is  a  pale-yellow,  loose 


332  PRIMARY  NUCLEUS  C«H». 

powder,  melting  at  115",  only  partially  soluble  in  caustic  potash,  but 
easily  soluble  in  alcohol  and  ether.  After  drying  at  100"  it  contains, 
on  the  average,  52-92  p.  c.  C,  7*88  H.,  and  39*20  0.,  corresponding  to 
the  formula  0*«H«0»  +  lOHO  (Reitler,  Fkarm.  Viertefj.  7,  170)- 


Primary  Nucleus  C^H". 

Dammaryl. 

Bbahdes.     Br.  Arch.  30,  1. 
BiLTZ.     N.  Tr.  20,  1,  37. 
DuLi:.    J.  pr.  Chem.  45,  36. 

Probably  idexitical  with  Braudes'  dammari»  and  Bilti's  d^euWy  sohble  kord 
rofMi.  —  Beoognued  as  a  non-oxygenised  oompound  and  inyestigated  bj  Dulk. — 
Oocun  in  East  Indian  and  probably  also  in  Australiau  dammar-resin.     (See  below.) 

Powdered  dammar-resin  is  exhausted  with  warm  alcohol  of  82  p.  c, 
which  takes  up  soluble  resins ;  the  insoluble  portion  is  treated  with 
ether ;  the  ethereal  solution  is  concentrated ;  and  the  residue  thrown 
into  boiling  water  for  a  few  seconds,  after  which  the  product  is  col- 
lected and  dried,  as  quickly  as  possible  in  a  vacuum  (Dulk). 

Properties.  White,  highly  lustrous,  amorphous  powder,  resembling 
magnesia ;  not  electric  when  rubbed.  Softens  at  145^,  and  melts  at 
190'*  to  a  dear  yellow  oil  (Dulk). 

Dulk. 
€a  IW.  mean  (7). 

40  0 240  88-28  88-28 

82  H 82  11-77  11-97 

C«H»  272    100-00    100-26 

Balk's  formula,  CH*,  is  also  a  multiple  of  CH^  Isomeric  with  gutta-percha 
and  cAoutchoue. 

Decompositions.  1.  Dammaryl  when  submitted  to  dry  distillation 
yields  an  empyreumatic  oil  (and  acetic  acid)  (Biltz).  —  2.  When  heated 
it  melts,  hums  for  a  long  time  with  flame,  turns  brown,  and  bums  away 
without  leaving  a  residue  (Brandes).  —  3.  It  is  not  perceptibly  acted  on 
by  cold  nitric  acid,  but  is  converted  into  a  yellow  add  resin  by  the  hot 
add  (Brandes).  Strong  nitric  acid  dissolves  it,  forming  a  reddish 
solution,  from  which  water  precipitates  a  resin,  soluble,  with  brown- 
red  colour,  in  ammonia  and  potash  (Biltz).  —  4.  It  is  not  altered  by 
cold  oil  of  vitriol  at  first,  but  afterwards  turns  yellow,  and,  when 
warmed,  brown-red,  and  dissolves  partially,  so  that  water  throws 
down  white  flocks  from  the  liquid  (Brandes ;  Biltz).  —  5.  When  boiled 
with  chlorate  of  potash  and  hydrochloric  acid,  it  takes  up  chlorine ;  after 
8  hours  it  contains  27  p.  c,  after  16  hours,  at  110"*,  33*38  p.  a,  and 
after  longer  treatment  very  little  more  (33'73  p.  c.)  chlorine  (0«H"CI» 

»  28-8  ;  C^<^H"C1<  -  84*6  p.  c.  chlorine).      The   latter   pXMluct   givOB   off 
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water  at  120*,  and  when  further  heated,  hydrochloric  acid  [chlorous 
acid  (Dulk)  ],  and  at  ISO""  loses  6  to  7  p.  c.  of  its  chlorine :  it  turns 
yellow  at  160%  and  burns  at  185**  (Dulk). 

Combination.  —  With  Water  f  —  Dammaryl  is  found  to  contain 
oxygen  even  after  short  contact  with  air,  and  still  more  after  exposure 
to  aqueous  vapour  at  110°,  or  to  warm  moist  air,  and  retains  oxygen 
even  after  drying  at  100°  (Dulk).  Dulk  regards  this  change  as  an 
oxidation,  or,  as  a  conversion  into  dammarylic  acid  and  hydrate  of 
dammaryl :  he  did  not,  however,  investigate  the  behaviour  of  the  pro- 
ducts with  solvents  (Kr). 

Dulk. 
With  1  at,  water.  a.  b.  e. 

40  C 240    86-41    86-61    88-29    824 

88  H 88    11-74    ........      1177    1111    11*6 

0 8    2-85    2-72     660    61 

C«H»,HO   281    100-00    100*00    10000    100*0 

With  2  at.  water. 

40  C 240    82-75 

84  H 34    11-72 

2  0 16    5-53 

C«H»2HO 290    100-00 

Danmiaryl  is  not  perceptibly  soluble  in  hot  aqueous  phosphoric 
acidf  or  in  acetic  acid,  ammonia-water,  or  boiling  solution  of  caustic 
potash. 

Dammaryl  is  insoluble  in  boiling  alcohol  (Dulk):  according  to 
Brandos,  it  dissolves  in  500  parts  of  boiling  absolute  alcohol.  —  It 
dissolves  easily  in  cold  ether  (Dulk),  in  volatilt  oils,  in  fat  oils  when 
warm,  and  in  warm  copaiba  balsam  (Brandes ;  Biltz). 


Appendix  to  Dammaryl, 

1.  Semihydrate  of  Dammaryl. 
C^»H«0  ^  2C«H»,H0. 

BiLTZ.     N.  Tr.  20,  1,  52. 
Dulk,  J.pr.  Chem.  45,  41. 

When  dammar-resin  is  exhausted  with  alcohol  and  ether,  this  body 
remains  behind  as  a  grey  pasty  mass  which  peraistently  retains  the 
ether,  and,  after  drying,  is  shining,  brittle,  and  easily  pulverisable. 
It  softens  at  205%  and  melts  to  a  clear  brown  liquid  at215''.  —  In- 
soluble in  alcohol,  ether,  acetic  acid,  ammonia,  and  potash.  It 
dissolves  slowly  in  hot  oil  of  vitriol,  from  which  it  is  precipitated  by 
water  as  a  white  resin,  and  is  completely  soluble  in  hot  oil  of  tur- 
pentine, more  quickly  in  rock-oil,  and  shghtly  in  oil  of  almonds  and 
olive-oil  (Biltz ;  Dulk). 
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800. 

65  n. 
o. 


Dulk. 

at  180». 

mean  (2). 

480    

..      86-82 

86-52 

66     

.      11-75 

11-76 

8     

1-43 

1-73 

2C<H»H0 653     100*00    10000 

According  to  Dxilk,  t^H'H). 

2.  Dammar'restns  soluble  in  alcohol,  —  When  powdered  dammar- 
resin  is  treated  with  weak  and  with  absolute  alcohol  in  succession, 
two  different  lesins  are  dissolved  (Bulk's  hydrate  of  dammarylic  add 
and  anhydrous  dammarylic  acid),  whilst  dammaryl  and  semihydrate  of 
dammaryl  remain  undissolved.  —  a.  The  resin  extracted  by  weak  alco- 
hol, when  freed  from  adhering  alcohol  by  boiling  with  water  and  dried,  is 
a  white,  soft,  very  electric  powder,  melting  at  56®  to  a  deep-yellow 
oil,  which  floats  on  water,  and  does  not  absorb  oxygen  from  the  air  at 
45^  In  alcoholic  solution  it  reddens  litmus  slightly.  —  b.  The  resin 
extracted  by  absolute  alcohol  resembles  a,  but  is  whiter,  melts  at  GO"*, 
and  reddens  htmus  strongly.  —  c.  Hot  alcohol  of  65  p.  c,  used  for 
extracting  dammar,  deposits  c  in  the  form  of  a  white  powder  on 
cooling  (Dulk). 

Analyses  by  Dulk,  at  a  mean  temperature  of  50*. 
a.  b.  e. 

C 79-45    81-81     80-19 

H 10-75    1110    10-95 

O 9-80    ........        7-09    8-86 

100-00    10000    10000 

a  IB  hydrate  of  dammarylic  acid,  C^H'^O'*,  b  dammaiylic  acid  C^'IP'O',  and  e  a 
mixture  of  the  two  (Dulk). 

a  and  b  form  with  bases  corresponding  salts,  which,  however,  are 
not  obtained  in  the  crystalline  state,  and  contain  very  varying  pro- 
portions of  base.  The  potash-salt  is  brown,  soluble  in  alcohol  and 
ether,  and  contains  2-03  and  also  4*38  and  6-15  p.c.  KO.  — a  does  not 
precipitate  either  neutral  or  ammoniacal  nitrate  of  silver;  but  nitrate 
of  silver  produces  in  a  strong  warm  alcoholic  solution  of  6,  a  whitish- 
yellow  pi-ecipitate  containing,  at  100^  16-38  p.c.  AgO :  the  alcoholic 
washings  deposit  a  pure  yellow  silver-salt  containing  14'64  p.c. 
AgO.  Other  silver-salts  contained  only  10*73  and  7*86  p.c.  AgO 
(Dulk). 

3.  Dammar-resin. 

LucANUs.     Schu\  56,  60. 

Br  ANDES.     Br,  Arch,  30,  1. 

BiLTZ.     N.  Tr,  20,  1,  37. 

GiESEKE.     N,  Br,  Arch,  18,  189. 

Thompson.     N.  Ann.   Chim,  Phys,  9,  499 ;  Phil.  Mag,  23,  81 ;  Ann, 

Pharm,  47,  351. 
ScHRoTTER.    Pogg,  59,  72. 
A.  Dulk.     J.  ^yr.  Chem.  45,  16. 

The   dammar-resin  occurring  in   commerce  is  of  various  sorts, 
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the  East  Indian  and  Australian  being  the  most  abundant.  See  Guibourt 
(Sev.  Sclent.  16,177)*  —  The  East  Indian,  or  Dammar-puti,  from  Pinus 
Damniaray  Lamb.,  occurs  in  pieces  varying  from  the  size  of  a  pea  to 
that  of  the  fist:  it  is  whitish-yellow,  clear  and  translucent,  some- 
times covered  with  a  white  dust.  It  is  easily  broken,  and  exhibits 
a  shining  conchoidal  fracture.  Nearly  inodorous  and  tasteless,  and 
does  not  soften  between  the  teeth.  Sp.  gr.  1*04  to  1*05  (Biltz), 
1-06  (Lucanus),  1-097  to  1-123  (Brandes).  Melts  at  73^  (Dulk): 
becomes  viscid  at  100**,  and  melts  at  a  higher  temperature,  more 
easily  than  mastic,  less  easily  than  colophony  (Biltz).  Softens  at 
75^  forms  a  thick  liquid  at  100°,  and  is  clear  and  limpid  at  150° 
(Schrotter.)  —  Its  alcoholic  solution  reddens  litmus  (Lucanus).  — 
Australian  or  New  Zealand  damDutr-rcnin,  from  Dammara  Australis, 
occurs  in  masses  of  the  size  of  the  list  or  larger,  composed  of  an 
internal  milk-white  portion  covered  with  a  transparent  layer,  which 
is  again  covered  with  an  opaque  outer  layer.  It  is  of  a  pale  amber- 
yellow  colour,  exhibits  a  concnoidal  fracture,  and  softens  somewhat 
between  the  teeth.  Melts  under  hot  water  to  a  viscid  mass. 
Emits  an  odour  of  turpentine  when  rubbed  (Guibourt). 

Analj/ses  of  the  entire  resin. 
Schrdtter.  Thompson.  Diilk. 

mean,  at  100°.  a.  b,  mean,  at  50*. 


c 

H 

0  

•  •  ••.«*         ox  ffv      •■••■ 

11-18     

6-86    

>•••          /4'TkO      .••(MM          /«'  40      ....1 

....       10-28    9-76    ..... 

....      15-27    1478    

....      82-53 

....      11-29 

6-18 

10000     ... 

....     100-00    .... 

....     10000    .... 

....     10000 

ThompBon's  analyses  appear  to  differ  from  the  others,  not  so  much  from  his  haying 
inrestigated  Australian^  and  the  others  Ease  Indian  dammar,  as  because  his  analyses 
were  made  with  oxide  of  copper,  without  oxygen.  Moreoyer,  the  resin  h,  melted  at 
176%  was  doubtless  decomposed. 

Dammar-resin,  subjected  to  dry  distillation,  yields  [no  umbelliferous 
(Sommer),  and  no  hydrosulphuric  acid  (Bandrimont)]  acetic  acid,  vola- 
tile oil,  and  a  yellowish  resinous  sublimate,  leaving  a  residue  of  charcoal 
(Lucanus).  Thompson  obtained,  by  dry  distillation,  an  empyreumatic 
oil  (his  dammarol)  containing  82*22  p.  c.  0.,  11*14  H.,  and  6*64  0.,  cor- 
responding to  the  formula,  C^^H'H}' ;  by  dry  distillation  with  6  parts  of 
lime,  a  thick  oil  boiling  at  132°,  called  dammarone  is  obtained  ;  it  con- 
tains 86*22  p.  c.  C,  11*63  H.,  and  2*25  0.,  corresponding  to  the  formula, 
C*fl'°0.  —  Water  takes  up  from  dammar  small  quantities  of  vegetable 
acids  and  sulphate  of  lime  (Biltz).  —  Oil  of  vitriol  dissolves  it  com- 
pletely, forming  a  yellow,  or  purple-red,  or  with  more  dammar,  a  black 
solution,  from  which  water  tlu*ows  down  a  whitish-yellow  mass,  some- 
what less  easily  fusible  than  dammar,  but  behaving  in  the  same  way 
with  ether  and  alcohol  (Dulk).  —  Dammar-resin  is  dissolved  and  de- 
composed by  nitric  acid,  —  The  resin,  suspended  in  boiling  water 
and  treated  for  several  hours  with  chlorine,  is  converted  into  a 
whitish-yellow  frothy  mass  containing  26  p.  c.  chlorine,  and  does  not 
undergo  further  change.  —  When  heated  with  soda-lime,  at  last  to 
320°,  dammar  evolves  hydrogen  and  hydrocarbons  :  the  resin  separated 
from  the  residue  by  hydrochloric  acid  is  more  diflBcultly  fusible  than 
before ;  insoluble  in  potash  and  ammonia,  but  almost  entirely  soluble 
in  absolute  alcohol.    An  odour  of  valerianic  add  is  evolved  in  the 
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process  (Dulk).  —  Dammar-resin  is  not  attacked  by  warm  acetic  aeid^ 
hydrochloric  acid,  ammonia-water,  or  caustic  potash,  though,  according 
to  Lucanus,  it  increases  in  weight  in  the  last-named  liquid,  and  after 
the  solution  has  been  poured  o£P,  is  found  to  be  partially  soluble  in 
water. 

Besides  0-2  p.  c.  of  mineral  substances,  and  0*1  p.  c.  of  gum, 
dammar  contains  the  following  bodies:  a,  a  hydrocarbon,  viz.,  dammaryl 
(p.  332);  b  and  c,  resins  soluble  in  alcohol,  hydrated  and  anhydrous 
cUimmarylic  acid;  and  d,  semi-hydrate  of  dammaryl  (p.  333).  Of 
these  constituents,  d  (amounting  to  6  or  8  per  cent.),  is  insoluble  in 
ether  and  absolute  alcohol ;  b  is  dissolved  by  the  first  treatment  with 
weak  alcohol,  together  with  portions  of  c,  which  is  completely  extracted 
by  absolute  alcohol,  whilst  a  mixture  of  a  and  c?,  separable  by  ether, 
remains  behind.  As,  however,  dammaryl  takes  up  oxy^u  and  water 
from  the  air  (becoming  insoluble?)  different  quantities  of  it  are  obtained 
according  to  the  method  of  treatment  adopted  (Dulk).  —  a.  Cold  ether 
dissolves  98  p.  c.  of  the  powdered  resin,  leaving  d,  —  fi.  Boiling  abso- 
lute alcohol  takes  up  80  to  84  p.  c.  —  7.  The  powdered  resin,  treated 
with  weak  alcohol,  gives  up  to  that  liquid  36  p.  c.  of  dammarylic  acid ; 
absolute  alcohol  then  takes  up  43  p.  c.  of  anhydrous  dammarylic  acid, 
leaving  a  mixture  of  13  p.  a  of  dammaryl  soluble  in  ether,  and  8  p.  c 
of  semi-hydrate  of  dammaryl  insoluble  in  ether. — £.  Alcohol  of  65 
or  82  degrees  dissolves  the  hydrated  together  with  a  portion  of  the 
anhydrous  add ;  when  employed  boiling,  it  deposits  a  mixture  of  the 
two  on  cooling  (Dulk). 

Lucanus  found  dammar  soluble  to  the  extent  of  one-half  in  abso- 
lute alcohol,Vhilst  with  alcohol  of  80  p.  c,  ^ih  was  soluble  in  the  cold, 
and  ^th  in  the  hot  liquid.  —  Brandes  obtained  from  dammar  83*1  p.  c, 
easily  soluble  in  alcohol,  and  16*8  p.  c.  of  a  difficultly  soluble  resin* 
Biltz  obtained  72-5  p.  c,  easily  soluble  in  80  p.  c.  alcohol,  22*5  p.  c, 
difficultly  soluble  in  hot  absolute  alcohol  and  ether,  and  5  p.  c.  of  inso- 
luble resin.  Thompson  separated  Australian  dammar-resin,  by  boiling 
it  with  weak  alcohol,  into  damtnaran,  which  remained  beliind,  and 
dammaric  acid,  which  dissolved  and  was  precipitated  from  the  solution 
by  water.  The  latter  body  separates  from  alcohol  in  crystalline 
granules,  reddens  litmus,  and  contains,  at  100°,  76-29  p.  c.  C,  9-31  H., 
and  18-00  0.,  coiTesponding  to  the  formula,  C*«H"0^  It  dissolves  in 
ammonia,  and  forms  a  silver-salt  (which  may  be  precipitated  from  the 
ammoniacal  solution  by  nitrate  of  silver)  contaming  64*78  p.  c.  C, 
9-01  H.,  11-61  0.,  and  14-60  AgO.  —  Dammaran  is  a  white  brittle 
resm,  containing,  at  100^  7502  p.  c.  C,  9-60  H.,  16-38  0.,  correspoud- 
mg  to  the  formula,  C*«H»K)« ;  it  absorbs  oxygen  when  heated  to  150°— 
175  .  Forms  colourless  solutions  with  absolute  alcohol  and  oil  of  tur- 
g^^^'^^PSOn).     Thew  analjSM  and  itatemento  do  not  appear  to  be  yeiy 

^  Dammar  dissolves  very  slightly  in  acetme  (Wiederhold),  completely 
m  voUaxU  tmdfat  oils  (Dulk),  but,  according  to  Stickel,  not  perceptibly 
v^J^^iA-  ^^ccording  to  Guibourt,  oil  of  turpentine  does  not  dissolve 
aSd  J^^t^QA  "'^'i  completely  (contrary  to  Brandes  and  Lucanus), 
ana  leaves  80  p.  c.  of  Australian  dammar  undissolved. 
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Outta  (Gutta-percha). 

SouBiiRAN.    N.  J.  Pharm.  11,  17 ;  X  pr.  Chm.  39,  378 ;  DingL  Pohft.  J. 

103,  415 ;  Ann.  Pharm.  64,  380 ;  Kopp'a  Jahreaber.  1847  and  1848, 

743.' 
Kent.   ^Sill.  Am.  J.  (3),   6,  246 ;  Kopp's  Jahreaber.  1847  and  1848, 

744. 
Adriani.     Kopp'a  Jahreaber.  1850,  519  ;  Phat'm.  Centr.  1851,  17;  abstr. 

from  VerhancU.  aver  de  QvUa  Percha  en  Caautschouc.    Utrecht,  1850. 

—  Chem.  New8y  2,  277,  289,  and  318 ;  Kopp'e  Jahreaber.  1860, 496. 
D.  Maclagan.    N.  Ed.  Phil  J,  39,  238. 
Abppe.     J.pr.  Chem.  53,  171 ;  Kqpp'a  Jahreaber.  1851,  530. 
Patek.     Campt.  rend.  85, 109  ;  J.pr.  Chem.  57,  152;  Kopp'a  Jahreaber. 

1852,  637. — Jidp.  Chim.  appliquee.  1,  517;  Kopp'a  Jahreaber.  1859, 

519. 
Bauhhauer.    J.  pr.  Chem.  78,  277 ;  Chem.  Centr.  1860,  186 ;  Kopp*i 

Jahreaber.  1859,  518. 
A.  W.  HoFHANN.    Ann.  Pharm.  115,    297;  Kcpp'a  Jahreaber.  1859, 

517. 
OuBEMANxs.    Scheik.  Onderz.  2  Deel,  3  Stuk,   Onderz.  291;  Kopp^a 

Jahreaber.  1859,  517. 
W.  A.  Melleb.     Chem.  Soc.  Qu.  J.  [2],  3,  273. 

The  hydrocarbon  0"H*  (or  CI**H*,  according  to  Miller),  tho  pure 
gutta,  forms  the  principal  constituent  of  the  hardened  sap  of  laonandra 
Outtaj  which  occurs  in  commerce  as  gutta-percha. 

SeparaHon  from  Gutta'^pereha.  Outta-percha,  purified  by  treating  it 
with  water  and  hydrochloric  acid,  is  dissolved  in  boiling  ether ;  the 
mass  which  separates  on  cooling  is  quickly  pressed,  and  dissolved  in 
boiling  ether ;  and  the  portion  again  deposited  is  washed  with  cold 
ether  and  alcohol :  it  then  becomes  gelatinous.  The  expressed  mass 
is  at  once  melted  by  heating  to  100^,  to  prevent  oxidation,  and  dried 
(Baumhauer). 

The  following  methods  also  seem  to  yield  pure  gutta,  although  the 
products  investigated  were  already  changed  by  oxidation. 

1.  Comminuted  gutta-percha  is  treated  with  cold  ether,  or  with 
boiling  absolute  alcohol,  so  long  as  these  liquids  take  up  anything :  the 
residue  is  pure  gutta :  the  filtrate  deposits  albafi^  whilst  Jluavil  remains 
in  solution  (Payen).  —  2.  Outta-percha  is  treated  in  succession  with 
boiling  water,  which  takes  up  acids  and  a  brown  extract,  with  boiling 
alcohol,  which  extracts  a  soft  resin,  and  with  ether,  which  dissolves  a 
yellowish- white  resin ;  the  residue  is  dissolved  in  oil  of  turpentine,  and 
precipitated  with  dcohol,  and  the  precipitate  is  washed  with  boiling 
alcohol  (Soubeiran.  Adriani  and  Geiseler  adopt  a  similar  proceis —  3.  Gutta- 
percha, previously  treated  with  water,  alcohol  and  ether,  is  dissolved 
in  chloroform  and  precipitated  by  alcohol  (Adriani).  As  the  solution 
cannot  be  filtered  when  it  contains  more  than  1  part  of  gutta-percha  in 
40  parts  of  chloroform,  and  as  the  strong  solution  clarifies  very  slowly 
by  standing,  Maschke  {N.  Br.  Arch.  89,  31)  shakes  the  solution  with 
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a  little  water,  which  takes  up  the  impurities,  and,  after  allowing  it  to 
stand  for  1 4  days,  draws  off  the  clear  lower  layer.  The  solution  may  be 
decolorised  with  animal  <^arcoal ;  alcohol  and  ether  also  extract  the 
brown  colour  from  gutta-percha  which  has  been  dissolved  in  alcohol 
and  recovered  from  the  solution  by  distillation,  taking  up  at  the  same 
time  alban  and  fluavil  (Maschke). 

Properties,  White,  fine  powder,  becoming  transparent  at  100**, 
melting  to  a  viscid  mass  at  150^,  and  decomposing  at  higher  tempera- 
tures (Baumhauer).  The  residue  which  remains  on  exhausting  gutta- 
percha with  boiling  alcohol,  or  with  ether,  is  white  and  opaque,  or  semi- 
translucent  in  the  cold,  and  translucent  at  100°,  at  which  temperatur& 
it  runs  together;  at  10**  to  30®  it  is  soft,  tough,  ductile,  and  slightly 
elastic.  After  the  removal  of  air-bubbles,  it  is  heavier  than  water 
(Payen). 

Baum-  Mao- 

hauer.    Hofinann.  AdiianL      lagan.  Soubeiran. 

40  C 240  ....    88-28  ....  88*02  ....     8812  ....  87  91  ....  86  36  ....  8347 

82  H 82  ....     11-77  ....  11*88  ....     12-49  ....  11-94  ....  1215  ....  11-47 

C"H»  272  ....  10000  ....  99-90  ....  100-61  ....  99-86  ....  98-51  ....  94*94 

MiUer. 

Or:  40  0 240    88*88     88'96 

30  H 30    11*12     11*04 


C^H"  270    100-00    10000 

Isomerio  wiUi  dammaryl  (p.  382)  and  oaoutchouo  (p.  343). 

Decompositions.  1.  Gutta  very  readily  absorbs  oxygen,  especially 
when  in  powder,  whether  in  the  pure  state  or  as  a  constituent  of  com- 
mercial gutta-percha,  formic  acid  being  thereby  produced  (Baumhaner). 

—  a,  Gutta  prepared  as  above  and  dried  in  powder,  whereby  it  be- 
comes transparent,  exhibits  the  composition  a.  — b.  Gutta  prepared  in  a 
similar  manner  was  almost  entirely  soluble  in  cold  ether  after  drying  (ft). 

—  c.  When  gutta-percha,  purified  by  kneading  with  water,  washing 
with  hydrochloric  acid,  and  drying  in  the  air  or  over  oil  of  vitriol,  is 
powdered,  exhausted  with  cold  alcohol,  and  dissolved  in  chloroform, 
alcohol  throws  down  from  the  solution  a  fine  powder,  which,  when 
exhausted  with  cold  alcohol  and  dried  in  a  vacuum,  exhibits  the  com- 
position c.  When  again  exhausted  with  alcohol  it  gives  up  to  that 
liquid  a  pale-brown  resin,  which  may  be  obtained  by  recrystallisation 
in  the  foi-m  of  a  white,  somewhat  crystalline  mass  («) :  d  remains  un- 
dissolved (Baumhauer). 

«•  *.  o.                     d.  0. 

0    8680  88-49  68*81 67*71  8819 

H 11'72  11-25 9-46    9-17  10*84 

O   l'^^  5-26  21-73 2312  ZZ  647 

100-00    10000    100*00    10000     100-00 

Baumhauer  gives  for  b  the  formula  C*H^*0. 

To  such  an  oxidation  is  owing  the  brittleness    of  manufactured 
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gutta-percha,  which  thereby  loses  its  cohesion  and  exhibits  an  altered 
behaviour  with  ether  and  alcohol,  a.  Cold  alcohol  takes  up  from  the 
altered  g^tta-percha  a  brown  resin,  triturable  to  a  powder  after  drying 
over  oil  of  vitriol  and  at  100*  (at  which  temperature  it  melts),  and  con- 
taining, on  an  average,  62*79  p.  c.  C,  9*29  H.,  and  27*92  0.  —  h.  From 
the  residue  freed  from  a,  boiling  alcohol  takes  up  a  similar  resin,  con« 
taining  67-72  p.c.  C,  10-09  H.,  and  22-19  0.— c.  The  residue  ex- 
hibits the  composition  of  pure  gutta  (given  above),  and  dissolves  in 
ether,  chloroform,  and  benzene  (A.  W.  Hofmann). 

When  thin  sheets  of  white,  flexible,  gutta-percha,  perfectly  soluble 
in  bisulphide  of  carbon,  are  frequently  moistened  and  dried,  and  ex- 
posed to  temperatures  varying  between  10®  and  60°,  the  gutta-percha 
hardens  to  a  yellow  brittle  substance,  which  dissolves  partially  in 
alcohol  and  ether,  and  has  become  partially  insoluble  in  bisulphide  of 
carbon.  The  portion  taken  up  by  alcohol  resembles  fluavil;  that 
Boluble  in  ether  is  granular,  yellow,  and  scarcely  fusible  at  100°  ;  the 
portion  dissolved  by  bisulphide  of  carbon  is  soft,  white,  and  ductile, 
like  gutta-percha.  The  portion  remaining  imdissolved  is  yellow  and 
brittle ;  it  swells  in  chloroform,  benzene,  and  oil  of  tui*pentine,  and 
shrinks  in  ammonia-water  and  acetic  acid  (Payen). 

%  From  Miller's  experiments  it  appears  that  gutta-percha  may  be 
preserved  for  months  and  even  years  with  little  change^  either  in  air 
or  water,  provided  light  be  excluded ;  sea- water  appears  to  be  particu- 
larly well  adapted  for  its  preservation.  But  alternate  exposure  to 
moisture  and  dryness,  especially  if  the  sun's  light  has  also  access  to  it, 
rapidly  destroys  gutta-percha,  rendering  it  brittle,  friable,  and  resinous. 
A  gradual  absorption  of  oxygen  takes  place,  and  the  gutta-percha 
slowly  increases  in  weight,  becoming  at  the  same  time  proportionately 
soluble  in  alcohol  and  in  dilute  solutions  of  the  alkalis.  Some  portion 
of  the  gutta,  however,  always  remains  unchanged.  % 

Pure  gutta  is  violently  acted  on  by  ozone,  —  It  decomposes  at  a 
temperature  of  180°,  evolves  bubbles  of  vapour  at  210°,  and  begins  to 
froth  up  at  280°  (Baumhauer).  By  dry  distillation  gaseous  and  liquid 
hydrocarbons  are  produced  (Payen).  —  Nitric  acid  forms  hydrocyanic 
and  formic  acids  (Oudemanns).  — In  hydrochloric  acid  gas  gutta  assumes 
a  brown-black  colour,  melts  superficially,  and  takes  up  hydrochloric 
acid.  When  dry  hydrochloric  acid  gas  is  passed  over  gutta-  percha 
previously  purified  with  water  and  hydrochloric  acid,  and  the  brown 
mass  thereby  formed  is  boiled  with  ether,  which  dissolves  the  greater 
part,  the  brown  portion  remaining  undissolved  contains,  at  100**, 
72-98  p.c.  C,  9-05  H.,  3-86  CI.,  and  14-11  0.  On  evaporating  the 
ethereal  solution,  exhausting  the  residue  with  cold  alcohol,  evapo- 
rating, again  dissolving  in  boiling  alcohol,  and  cooling  the  solution,  a 
brown,  elastic,  sticky  mass  is  thrown  down,  containing  o3-54  p.  c.  C, 
11-49  H.,  and  5-26  CI.,  corresponding  to  the  formula  C>*H".HC1 
(Baumhauer).  —  Gutta  turns  brown  in  oil  of  vitriol^  evolving  sulphurous 
acid  (Payen). 

Gutta  is  insoluble  in  alcohol  and  cold  ether  (see  abore),  but  easily 
soluble  in  bisulphide  of  carbon  and  chloroform.  It  dissolves  very  slightly 
in  benzene  at  0°,  but  more  freely  at  25°  :  the  solution  saturated  at  30** 
solidifies  to  a  semi-transparent  mass  on  cooling.  It  is  scarcely  soluble 
in  oil  of  turpentine  at  0  ,  but  becomes  suspended  in  the  liquid,  and 
dissolves  on  warming  (Payen).     See  aLso  G^utta-percha. 

z  3 
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Gntta-percha  of  Commerce. 

The  hardened  sap  of  hwumdra  Guttaj  an  East  Indian  tree  of  the 
sapotaoeons  order.  Sapota  MueUeri  also  yields  gntta-percha  (Bled^- 
rode).  The  sap,  which  is  fluid  at  first,  solidifies  to  a  yellow  spongy 
mass  on  boiling  (Oxley,  N.  Ed.  Phil.  J.  44,  286),  or  even  when  kept  in 
bottles  (Baumhaner).  A  sap  of  this  kind,  altered  a  little  by  transport, 
but  otherwise  in  a  natural  state,  yielded,  on  addition  of  i^thia  of 
alcohol,  14*3  p.c.  of  pure  white  gutta-percha,  the  colouring  matter 
remaining  dissolved  in  the  alcohol  (Bleekrode).  —  The  sap  is  dried  in 
ihin  layers ;  or  the  imported  gutta-percha  is  purified  by  rasping  it  in 
cold  water,  whereby  the  organic  matters  and  salts  are  removed,  and 
the  separation  of  pieces  of  wood  and  earthy  impurities  is  facilitated. 
It.  is  finally  washed  in  warm  water,  dried  in  vessels  heated  to  110% 
and  kneaded  together  (Payen). 

(htah  Malabeoya  is  a  sap  resembling  gutta-percha,  obtained  from 
Palembang.  It  melts  at  170%  and  forms,  with  boiling  water,  a  neutral 
milky  liquid,  predpitable  by  alcohol.  It  is  soluble  in  chloroform 
(Adnani,  Kopp*8  Jahretiber.  1850,  522).  Conoonung  the  CMak  Ldhoe  of 
India,  see  mider  Wax. 

Gutta-percha  is  pale-yellow  or  g^y- white,  or  is  coloured  reddiah- 
brown  by  pieces  of  bdrk  falling  into  the  sap.  It  is  nearly  as  hard  as 
wood,  and  tough  and  flexible  between  0^  and  25°.  At  48°  it  becomes 
pasty,  and  at  45°  to  60^  may  be  drawn  out  into  sheets,  threads,  and 
tubes,  whereby  it  becomes  fibrous,  but  not  so  elastic  as  caoutchouc; 
on  cooling  it  again  becomes  hard.  Softens  in  hot  water,  and  may  be 
moulded  into  forms  which  it  retains  in  the  cold,  —  Strongly  electric 
when  rubbed.  Sp.  gr.  0*9795  (Soubeiran),  0*966  to  0*999  (AdrianiX 
0*979,  but  heavier  than  water  when  completely  freed  from  air  (Payen). 
Nearly  inodorous. 

The  gutta-percha  of  commerce  is  a  mixture  of  pure  gutta,  casein,  a 
vegetable  acio,  a  resin  soluble  in  ether  and  oil  of  turpentine,  and 
another  resin  soluble  in  alcohol  (Soubeiran).  It  contains  5*18  p,  c.  of 
ash  (Adriani).  Contains  75  to  82  p.  c.  of  pure  gutta,  16  to  14  p.  c.  of 
alban,  and  to  6  to  4  p.  c.  of  fluavil,  besides  small  quantities  of  salts, 
fat,  volatile  oil,  colouring  matter,  and  nitrogenous  vegetable  substances 
(Payen). 

^  Miller  found  in  a  sample  of  good  commercial  gutta-perdia 
taken  from  a  new  cable,  pure  gutta  79*70  p.  c,  soft  resin  15*10, 
vegetable  fibre  2*18,  moisture  2*50,  and  ash  052.     The  moisture  was 
mechanically  di£fused  through  the  mass,  and  seems  to  have  some  in- 
fluence on  its  pliability  and  toughness.     100  pts.  of  the  commercial 
fiaiiiple,  dried  at  100°  till  it  ceased  to  lose  weight,  contained  (deducting 
the    ash)  84*66  p.c.  C,  1115  H.,  and  4*19  0.    This  gutta-peroha 
So/tens  and  liquefies  at  100°.     It  is  soluble,  with  the  exception  of  a  few 
flocks  of  fibrous  matter,  in  benzene,  bisulphide  of  carbon  and  ether. 
Aloohol  dissolves  none  of  the  pure  gutta,  but  extracts  a  portiun  of  the 
Sof*  resm.      This  resin  is  an  oxidised  compound,  probably  in  a  transi- 
tiona^I  state  to  a  higher  degiee  of  oxidation.     It  was  found  to  contain 
7e-^5    p.  c.  C.,  1M6  H.,  and  12*69  0.     The  true  gutta  was  extracted 
^ecurlypure  from  the  above-mentioned  commercial  sample  by  dissolving 
U   ixa     Denzene,  filtering,  and  adding  alcohol,  whereby  a  coagulum  oi 
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nearly  pure  gatta  was  separated,  containing  87*22  p.  c.  C,  12*04  H., 
and  0*74  0.,  the  small  quantity  of  oxygen  being  probably  due  to  a 
small  portion  of  the  resin  precipitated  at  the  same  time.  % 

According  to  Arppe  (J.  pr.  Chem,  53,  171 ;  Kopp^a  Jahresb.  1851, 
580,  gutta-percha  contains  chips,  sand,  and  similar  bodies,  salts  of 
apocrenic  acid,  and  six  different  resins,  which  may  be  separated  as  fol- 
lows :  Qutta-percha  is  purified  by  softening  it  in  boiling  water,  digest- 
ing it  repeatedly  with  alcohol  of  sp.  gr.  0*81,  and  evaporating  the 
Bohition.  The  residue  consists  of  a  mixture  of  resins,  which  are  dis* 
solved  by  ether,  with  the  exception  of  alpha-resin.  The  ethereal 
solutiji  is  evaporated;  the  semifluid,  sticky  residue  is  boiled  with 
alcohol;  and  the  solution  is  filtered  from  the  undissolved  portion, 
which  appears  to  be  a  compound  of  delta-resin  with  lime.  The  ethereal 
solution  leaves  on  evaporation  a  mixture  of  sticky  gamma-resin  and 
crystalline  beta-resin,  separable  by  cold  absolute  alcohol,  which  leaves 
the  latter  imdissolved.  —  The  gutta-percha  exhausted  by  boiling 
alcohol  of  sp.  gr.  0*81  gives  up  to  alcohol  of  sp.  gr.  0*83  a  further 
portion  of  delta-resin,  while  there  remains  undissolved  a  mixture  of 
epsilon-  and  eta-resin,  the  former  of  which  is  more  easily  soluble  than 
the  latter  in  ether.  —  Alpha-resin  is  white,  difficultly  fusible,  and  may 
be  obtained  from  alcohol  in  indistinct  crystals.  —  Beta-resin^  C*°H"0*, 
forms  long  needles,  melting  at  125°,  and  solidifying  on  cooling  to  a 
colourless  glass,  soluble  in  alcohol.  —  Gamma-resin^  C^H^'O*,  is  pale- 
brown,  stidcy,  and  fusible  at  50° ;  in  water  it  is  converted  into  white 
flocks,  which  are  difficultly  soluble  in  alcohol.  Its  solution  is  precipi- 
tated by  neutral  acetate  of  lead.  —  Delta-resin^  C*^H**0",  forms  colour- 
less granules,  melting  at  175**,  easily  soluble  in  ether,  difficultly  soluble 
in  absolute  alcohol,  and  not  precipitable  by  neutral  acetate  of  lead.  — 
Epsilon-resin,  C*^H*'0",  is  a  white  powder,  melting  at  55°,  precipitable 
from  its  ethereal  solution  by  alcohol.  —  Eta-resin,  C^WH),  is  white  and 
soft,  ropy  at  40°,  brown  at  110**,  and  brick-red  after  cooling.  It  is 
nearly  insoluble  in  cold  ether,  and  very  slightly  soluble  in  boiling 
alcohol:  it  forms  the  principal  part  of  gutta-percha.  Epsilon-  and 
eta-resins  are  inflamed  by  strong  nitric  add,  and  oxidised  by  weaker 
acid,  with  formation  of  picric  acid.  Thus,  according  to  Arppe,  -whose  work 
ifl  before  me  only  in  extracts  (Kr.)* 

Gutta-percha  yields  by  dri/  distillation,  first  a  clear  yellow,  then  a 
dark  oil,  of  variable  boiling-point  and  sp.  gr.  0*909,  amounting  alto- 
gether to  57*66  per  cent.  (Adriani).  The  oil  contains  10  at.  C.  to 
8  at.  H.  (Maclagan).  The  dry  distillation  of  gutta-percha  proceeds  in 
the  same  way  as  that  of  caoutchouc,  yielding  a  little  acid  water,  vola- 
tile bases,  hevene  (see  under  Caoutchouc),  and  a  little  isoprene  and  caout- 
chin,  together  with  an  empyreumatic  product,  which  may  be  removed 
by  rectifying  the  distillate  over  caustic  potash  (Williams).  —  Gutta- 
percha is  veiy  inflammable,  and  burns  with  a  bright  flame  (Oxley).  — 
Oil  of  vitriol  carbonises  and  corrodes  gutta-percha,  evolving  sulphurous 
acid  —  Nitric  acid  softens  gutta-percha  and  dissolves  it  on  boiling, 
whereupon  water  throws  down  a  soft  yellow  resin ;  ultimately  cam- 
phretic  acid  and  the  decomposition-products  of  albumin  are  formed 
(Schwanert,  Ann,  Pharm.  128,  124).  —  Strong  hydrochloric  add  attacks 
gutta-percha  slowly  at  20°,  rendering  it  brown  and  brittle  (Payen). 

Gutta-percha  is  insoluble  in  water,  though  boiling  water  takes  up 
from  it  an  acid  (Adriani)  and  a  brown  extract  (Soubeiran).  —  It  is  in- 
soluble in  acids  and  alkalis.     Liquid  carbonic  acid  extracts  brown 
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• 
colouring"  matter,  aiid  leaves  the  undissolved  i)()rtion  white  as  before- 
(Gore,  Chi/n.  pure.  3,  214).  —  Bisulphide  of  carbon  dissolves  gutta- 
percha even  in  the  cold,  with  the  exception  of  a  brown  substance 
(Payen),  and  leaves  it  unchanged  and  not  viscid  on  evaporation.  The 
solution  can  be  filtered  only  when  not  more  than  1  part  of  gutta-perdia 
IS  dissolved  in  12  [Mtrts  of  the  bisulphide  (Gieseler,  N.  Br.  Arch.  83,  9). 
The  [>al(»-brown  solution  renders  paper  and  wood  water-proof  (Vogel, 
Rej^erU  98,  402).  —  Gutta-percha  does  not  dissolve,  or  dissolves  only  to 
the  extent  of  22  per  cent.  (Payen^  in  absolute  alcohol;  moreover, 
alcohol  precipitates  most  of  the  other  solutions.  See  abore.  —  It  is 
insoluble  in  nitrous  ether  (/•  Chim.  mSd.  24,  436)  and  in  acetic  acid. 
Ether  softens  it  in  the  cold,  and  dissolves  it  on  warming  (Soubeiran). 
Vogel  found  gutta-percha  insoluble ;  Kent  found  it  slightly  soluble ; 
Payon,  soluble  to  the  extent  of  22  p.  c.  only,  in  ether ;  Schwerdtfeger 
found  it  only  partially  soluble  even  in  boiling  ether ;  Maclagan  and 
Hofmann,  on  the  contrary,  found  it  soluble  in  ether.  Gutta-perc^ia 
fmrifiiMi  by  kneading  with  water  and  washing  with  hydrochloric  acid, 
and  drie<i,  dissolvea,  with  the  exception  of  brown  flocks,  in  boiling 
ether,  the  solution  solidifying  to  a  jelly  on  cooling  (Baumhauer). 

Gutta-))ercha  dissolves  easily  in  chloroform ;  the  solution  cannot  be 
filtered  when  it  contains  more  than  1  part  of  gutta-percha  in  16  parts 
of  chloroform.  The  solution,  mixed  with  3  parts  of  ether  and  kept  for 
Bome  time  below  15^,  deposits  the  gutta-percha  in  the  form  of  a  white 

Eowder  (Kent).  The  solution  in  chloroform  is  precipitable  by  aloohd, 
ut  not  by  ether  fSchwerdtfeger).  Ofycerin  containing  acetic  acid  or 
tartaric  acid  disRoives  gutta-percha  when  heated  over  the  water-bath 
(Dullo,  Polfft,  XotizbL  20,  91). 

Gutta-percha  dissolves  in  benzene  (Mansfield);  it  dissolves  only  par- 
tially in  beuztMie  and  oil  oftttrpentine  in  the  cold,  but  almost  completely 
on  wanning  (Puyen).  Kovk  oil  coal-tar  oil,  resin  oil.  the  empyreumatie 
jh  or  caoutchouc  and  gnttn-f^chay  terebene,  and  hfdrochlorate  qfterd>ene 
dissv^he  gutta-iM^n^ha,  and  leave  it  unchanged  on  evaporation,  bat  if 
oil  of  turjH^ntme  containing  resins  is  employed,  it  remains  in  a  sticky 
state.  ()/iW  oil  is  without  action  on  gutta-percha  in  the  cold ;  the  hot 
oil  dissolves  a  httle,  and  dotK>sit8  it  again  on  c.x>liiig  (PavenV 

T  On  ex^HKsiUiV  samples  of  slun^t  gntta-pervha  for  nine  months  to  the 
action  of  /*/|,.y«/  oi7  K>iU>d  and  unNnled  St.^hnfm  tnr.  and  coal-tar,  it 
was  fi>urui  that  thiwe  liiniids  had  not  exerted  anv  perceptible  solvent 
action  ujx^n  the  pitta,  which  r^nniiuHl  its  textun-  and  tenacity  in  aU  those 


portions  which  hM\  Uh^ii  fairly  subnior-tMl  in  the  linnid.  and  protected 
fnMu  tlic  h-ht  ar.M  atinospluTio  air;  but  in  th. wo  p.^rt ions  which  had 
r>»jiX^t.M  luto  tho  atmos-^Vno  air  owainrd  in  the  jar.  where  ft  was 
also    oxi.w,Hl   to   th.>   erY.vt^  of   dirTMs^^l  duvli.^ht,  the   texture   had 
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to  a  transparent  oil,  which  remains  transparent  on  cooling,  and  solidi- 
fies to  a  cracked  mass  a  little  heavier  than  water  (Payen).  It  is  not 
attacked  by  cold  or  boiling  water,  or  by  caustic  potash  or  dilute  adds. 
Strong  sulphuric  and  nitric  acids  act  violently  upon  it^  as  upon  gutta- 
percha ;  hydrochloric  acid  is  without  action.  —  Alban  dissolves  very 
easily  in  bisulphide  of  carbon,  chloroform,  benzene,  oil  of  turpentine, 
and  ether,  crystallising  from  the  latter  on  evaporation  in  long,  pearly 
laminsB.  It  dissolves  freely  in  warm  absolute  alcohol,  crystallising 
from  the  solution  on  cooling,  and  also  on  evaporation  (Payen). 
According  to  Oudemauns,  it  dissolves  in  196  parts  of  cold,  and  19  parts 
of  boiling  alcohol. 

Fluavil.  When  freed  from  alcohol,  which  it  obstinately  retains, 
by  heating  to  100°  in  a  vacuum  till  frothing  ceases,  it  is  a  lemon- 
yellow,  amorphous  mass,  solid  and  brittle  at  O'',  pasty  at  50"*,  melting 
at  100**  to  110°  (Payen).  According  to  Oudemanns,  it  is  C^ffH).  — 
Boils  when  strongly  heated,  undergoing  decomposition.  Violently 
attacked  by  oil  of  vitriol  and  strong  nitric  acid,  but  not  decomposed  by 
hydrochloric  acid,  ammonia,  or  alkalis.  —  Dissolves  in  cold  bisulphide 
of  carbon,  chloroform,  alcohol,  ether,  benzene,  and  oil  of  turpentine, 
and  is  left  in  an  amorphous  state  on  evaporation;  under  favourable 
conditions,  however,  it  appears  to  crystallise  (Payen). 
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Federharz.  Gummi  elasticum.  India-rubber. — First  made  known  in 
Europe  by  Boaguer  and  Gondamine  in  1786.  —  The  milky  juices  of 
the  most  various  plants,  according  to  Schleiden  all  milky  saps,  contaih 
caoutchouc.  The  inspissated  sap  of  the  following  plants  forms  the 
caoutchouc  of  commerce,  which  comes  from  the  northern  part  of  South 
America,  from  the  East  Indies  and  the  Sunda  Islands,  as  well  as  from 
Madagascar.  A.  America.  The  EuphorbiacesB :  Siphonia  elasticoj  S. 
luteoy  and  ^S^.  brevifolia ;  the  Apocynaccse :  Hancornia  speciosa ;  the  Arto- 
carpaceeB :  Ariocarpus  integrifolia^  Castilleja  elastka^  Cecropiapeltatay  also 
PoUetri  Sapotea  Mulleriana.  —  B.  India.  The  Apocynaceea:  Urceola 
elastica;  Artocarpacese :  Ficw  elastica,  F.  indica^  and  F.  religiosa. — 
0.  Madagascar.     Vahea  gummifera,  of  the  apocynaceous  order. 

The  caoutchouc  of  opium  possesses  the  same  properties  as  com* 
mercial  caoutchouc,  but  dissolves  more  easily  in  ether  and  in  volatile 
and  fixed  oils,  probably  on  account  of  its  finer  state  of  division.  It 
contains  87*89  p.  c.  C,  and  12*11  H.  (Pelletier,  Ann.  Chim.  Phys. 
60,  277 ;  Ann.  Pharm.  6,  177).     See  also  Buchholz  (N.  Tr.  8,  1,  37). 

The  dried  saps  of  Ficm  Carica^  Euphorbia  Cyparissias  and  E.  off.^ 
Papaver  somniferumy  Asclepias  syriaca^  A.  gigantea,  Lactuca  saliva^ 
Cichorium  Intgbus,  several  species  of  Sonchus  and  other  plants,  yield 
caoutchouc-like  substances,  which  remain  on  exhausting  the  dried  sap 
with  water  and  alcohol,  or  may  be  precipitated  from  an  ethereal  solution 
by  alcohol :  Native  Caoutchouc.  See  Carradori  (Ann.  Chim.  Phys.  26, 
58),  Ricord  Madiana(«/1  Pharm.  16,  107).  The  substance  obtained  from 
Ficus  Carica  appears,  according  to  Bizio  (Brugn.  Giom.  20,  41),  to  be 
identical  with  viscin. 

The  sap  of  the  Ficus  elastica  cultivated  in  Germany  contained  in 
1827,  a  colom*lcss,  soft  resin,  gum,  and  viscin ;  the  same  substances 
were  found  also  in  1835  in  the  sap  which  exuded  from  the  cut  ends  of 
young  green  twigs  of  the  same  tree ;  but  the  less  fluid  sap  flowing 
from  incisions  made  in  the  stem  of  the  tree  dried  up  quickly  to  caout- 
chouc (Nesenbeck  &  Marquart).  —  The  sap  of  Ficus  elastica  contains  a 
larger  quantity  of  water,  the  farther  from  the  root  it  is  extracted.  The 
sapof  the  terminal  buds  contained  17*7  p.c,  that  of  the  parts  immediately 
below  20*98  p.  c,  and  that  from  still  lower  25*15  p.  c.  of  solid  con- 
stituents, 9*57,  p.  c.  of  those  from  the  sap  of  the  terminal  buds  con 
sistuig  of  caoutchouc  (Adriani). 

The  sap  of  Siphonia  elastica  conveyed  in  a  nearly  unaltered  condition, 
in  closed  vessels,  from  South  America  to  England  contained  31*7  p.  c.  of 
caoutchouc,  besides  wax,  bitter  substance,  gum,  albumin,  and  56*4 
p.  c.  of  water,  with  salts  and  acetic  acid.  It  formed  a  pale-yellow,  thick, 
homogeneous  cream,  of  sp.  gr.  1*012,  having  an  acid  odour  like  that  of 
spoilt  milk.  When  left  at  rest^  it  separated  into  a  lower  dark-brown 
transparent  liquid,  and  an  upper  white,  opaque,  creamy  portion.    In 
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thin  layers  it  dried  up  to  ordinary  caoutchouc  in  the  air.  When  heated 
it  curdled  instantaueously  from  separation  of  caoutchouc ;  the  addition 
of  a  large  quantity  of  alcohol,  but  not  of  water  or  aqueous  alkalis, 
ako  threw  down  the  caoutchouc  (Faraday).  Fresh  caoutchouc-sap 
curdles  in  the  air,  like  milk  turning  sour ;  the  separation  being  hastened 
by  the  addition  of  hydrochloric  add  or  chloride  of  sodium.  It  may  be 
preserved,  mixed  with  -ji^th  of  ammonia- water,  in  air-tight  vessels  Med 
with  the  liquid  (Johnson,  DingL  130, 156)  Boussingault  &  Rivero  {Ann. 
Chim.  Pkys.  23,  220),  examined  a  sap  from  Mexico,  the  caoutchouc  of 
which  was  completely  precipitable  by  ammonia.  —  The  reddish- white 
caoutchouc-sap  kept  in  oottlcs  turns  brown-red  in  the  air  (Baumhauer). 

On  fig-tree  sap,  see  Bixio  (Br.  Arch.  22, 15^,  Tr&noli^re  {Bull.  Pharm.  6,  816), 
Landerer  (Bepert.  72,  853 ;  84,  70)  :  on  the  sap  of  Ficus  mfhettrit  and  F.  doUaria^ 
Peckolt  {N.  Br.  Arch.  105,  81) ;  on  a  sap  from  Guiana,  Hancock  (JEd,  N»  PhU.  J,  1, 
240).    Some  other  eape  are  described  in  the  Appendix  (p.  851). 

If  the  exuding  sap  of  the  stem  of  Ftctts  rdigiosa  be  received  in 
ether,  a  colom-less  syrup  is  obtained,  which  when  diluted  with  more 
ether  tiirows  down  a  deposit.  On  evaporating  the  solution,  the  caout- 
chouc remains  as  an  elastic  mass,  which  may  be  freed  from  adhering 
wax  by  boiling  with  alcohol  (Nesenbeck  &  Marquart).  —  The  sap  of 
Siphoma  elaatica  diluted  with  4  parts  of  water,  and  allowed  to  stand 
for  twenty-four  hours,  deposits  the  caoutchouc  in  the  form  of  a  creamy 
layer,  to  be  purified  by  repeated  washing  with  water.  This  very 
finely  divided  caoutchouc,  intimately  mixed  with  water,  is  converted 
into  a  soft  curdy  mass  on  removing  the  water  by  evaporation  or  by  the 
action  of  cbrying  substances,  and  when  further  evaporated  or  pressed, 
passes  into  a  close  elastic  condition,  after  which  it  is  no  longer  miscible 
to  a  cream  with  water  (Faraday). 

The  caoutchouc  of  conmierce  is  made  by  drying  successive  layers 
of  the  sap  on  clay  over  a  fire,  or  by  evaporating  it  in  the  sun.  It  may 
also  be  obtained,  by  allowing  the  sap  to  curdle  in  the  air,  and  then 
removing  the  upper  solid  elastic  portion  from  the  whey  beneath.  — 
Pure  caoutchouc  is  obtained  by  dissolving  the  crude  product  in  chloro- 
form and  precipitating  with  alcohol  (Adriani). 

Pure  caoutchouc  appears  white  and  opaque  so  long  as  it  contains 
water  between  its  particles,  but  after  long  drying  in  the  air,  it  becomes 
colourless  and  transparent,  and  only  slightly  coloured  in  large  masses. 
It  possesses  the  elasticity  of  ordinary  caoutchouc,  has  a  silky  lustre 
and  a  fibrous  appearance  when  stretched,  and  exhibits  no  trace  of  tex- 
ture (Faraday^  According  to  Payen,  however,  thin  sheets  of  crude 
caoutchouc  exnibit  irregular  rounded  pores,  and  under  a  magnifying 
power  of  800  diameters  a  reticulated  texture.  See  also  Page  (Bepert.  Bat. 
Iwvent.  186S).  —  Common  caoutchouc  is  generally  black  outside,  pale- 
yellow  within,  and  opaque ;  the  lighter  cut  surfaces  soon  turn  brown 
on  exposure  to  the  air.  Sp.  gr.  of  pure  caoutchouc  =  0  925  (Faraday), 
of  commercial  0*9335  (Brisson),  of  the  bottle  India-rubber  0*9454 ;  of 
the  so-called  Speckgummi  0'9628  at  20°  (Adriani),  varying  in  different 
kinds  between  0*919  and  0*943  (Ure).  The  specific  gravity  is  not  in- 
creased by  pressure  (Faraday).  —  At  ordinary  temperatures  caoutchouc 
is  soft,  tough,  and  highly  elastic ;  freshly  cut  surfaces  remain  for  a  long 
time  sticky,  and  may  be  united  together  so  that  the  connection  is  as 
perfect  at  the  joint  as  at  any  other  part.  Below  0°  it  is  hard,  slightly 
flexible,  no  longer  adhesive  on  freshly  cut  surfaces,  and  but  slightly 
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elastic.  Itevolves  heat  when  stretched ;  a  siring  of  caontchonc  by  whidi 
a  weight  is  suspended  contracts  when  wanned  and  expands  on  cooling 
rOoagh,  N.  Gehl.  9,  217). — Caoutchouc  is  a  non-conductor  of  electricity 
(Fan^y) ;  and  becomes  highly  electric  when  rubbed.  —  Has  a  faint 
odour.  Tasteless.  —  It  is  not  quite  impervious  to  water,  since  onder 
water  it  gradually  absorbs  the  liquid  and  becomes  opaque  (Faraday). 
According  to  Chevreul  and  Peyron,  it  is  not  quite  impermeable  by  gases ; 
Berzelius,  however,  found  the  barometric  pressure,  under  the  receiver  of 
an  air  pump  with  india-rubber  joint,  unchanged  after  twenty-four 
hours. 

Faraday.         Uie.  WlDiamfl. 

JPinifled,  Brown,  TeUow, 

40 C  240    ....      88-24    ....      872    ....    9000    ....    861    ....      87*2 

82  H 82    ....      11-76    ....      12-8    ....      911    ....     12-3    ....      12-8 

C«H«    272    ....     100-00    ....     100-0    ....    9911     ....    98'4    ....     100-0 

The  following  formal«  haye  been  proposed  for  the  oompoeition  of  oaoutohouo : 
0»H«  (Ure),  Cm7  (Faraday ;  Payen  L  Pellatier)  C^H^o  rSoubeiran).  The  abore 
formula  of  Williams  agrees  with  the  composition  of  the  oil  of  caoutohouc — Isomeric 
with  dammaryl  and  gutta-peroha. 

T  Pure  unmanufactured  or  virgin  Para  caoutchouc  and  good  sheet 
masticated  or  manufactured  caoutchouc  were  found  by  Miller  to  con- 
taiir: — 

Tirgin.  Masticated. 

Pure  caoutchouc  96  6  96*64 

Moisture 1*3  0*82 

Eesin  1*8  2-06 

Ash ^ 0-8  0-48 

1000    10000 

On  deducting  moisture  and  ash,  the  elementary  compoeition  is  :^ 

Virgin.  Masticated. 

Carbon  85-82  86-68 

Hydrogen  1111  1206 

Oxygen  307  241 


10000  100*00        ir 

Crude  caoutchouc  contains  a  nearly  insoluble  ingredient,  tough, 
elastic,  and  slightly  sticky,  which  is  the  pure  caoutchouc,  or  caoutchouc 
proper,  together  with  a  soluble,  ductile,  sticky  body,  fat,  volatile  oil, 
nitrogenous  matters,  one  of  which  is  extracted,  together  with  the  fat, 
by  alcohol  and  water  (Payen).  It  contains  sulphuretted,  nitrogenous, 
and  chlorinated  substances,  which  pass  over,  more  or  less  decomposed 
on  dry  distillation  (Cloez  &  Girard,  Compt  rend.  60,  874). 

Caoutchouc  oxidises  slowly  at  ordinary  temperatures,  and  becomes 
brittle.  When  diied  over  oil  of  vitriol  for  a  month,  it  contains  78'26 
p.  c.  C,  11-34  H.,  and  11-40  0.  (Adriani). 

%  500  grains  of  pale-brown  virgin  Para  caoutchouc  in  a  narrow 
tape-like  strip,  exposed  in  netting  in  the  open  air  to  sun  and  rain  for 
nine  months,  became  blackened  and  rotten,  but  was  neither  sticky  nor 
crumbled,  and  increased  in  weight  34-5  grains  or  7  p.  c. — Another 
similar  piea,^  exposed  to  air  and  light  for  tlie  same  time  in  a  dry  bottle 
placed  with  its  mouth  downwards,  gained,  by  absorption  of  oxygen, 
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14  grains  or  2*8  p.  c,  and  became  brown,  soft,  and  sticky,  especially 
in  the  parts  moat  exposed  to  light.  It  gave  up  to  alcohol,  11*81  p.  c^ 
of  an  oxidised  soft  viscous  resin,  containing  67*23  p.  c.  carbon,  9*84 
hydtrogen,  and  23*23  oxygen.  —  A  similar  sample  of  masticated  sheet 
caoutchouc  exposed  to  sun  and  rain  collected  into  a  sticky  mass  which 
liad  lost  its  tenacity  and  elasticity.  Another  sample  of  the  same 
espofied  in  the  inverted  bottle  to  diffused  light  and  air,  gained  8  grains 
or  1*6  p.  c,  and  collected  into  a  lump  which  was  viscous  and  had  lost 
its  elasticity,  especially  in  the  parts  most  exposed  to  light.  Alcohol 
extracted  from  it  12-64  p.  c.  of  resinous  matter.  A  third  sample 
exposed  freely  to  the  air  in  a  glass  bottle,  but  kept  in  the  dark, 
gained  only  0*6  p.  c,  showed  no  alteration  in  tenacity  or  elasticity,  and 
yielded  to  alcohol  only  2  p.  c.  of  resin  (Miller).  % 

From  calico  which  had  been  saturated  with  a  solution  of  caoutchouc 
in  naphtha,  and  had  been  left  to  itself  for  six  years,  benzene  extracted 
a  brownish-yellow  resin,  fusible  below  100°,  and  containing  64*00  p.  c. 
C,  8*46  H.,  and  27*54  0.  The  resin  closely  resembled  shellac,  dis- 
solved in  alkalis,  and  was  precipitated  from  the  solution  by  acids, 
and  was  easily  soluble  in  alcohol,  benzene,  and  chloroform,  but  in- 
soluble in  sulphide  of  carbon  and  oil  of  turpentine  (Spiller,  Ghem,  Soc. 
J.  [2]  3,  44;  Chem.  CerUr.  1865,  495). 

Caoutchouc  when  heated  in  the  air  bums  with  a  bright  white, 
smoky  flame,  emitting  a  disagreeable  odour.  —  According  to  Achard  it 
melts  at  about  125°  [160°  (Himly)],  giving  off  aromatic  odours,  and 
remains  of  a  tarry  consistence  on  cooling ;  but  after  longer  melting,  it 
cools  to  a  black,  brittle  mass.  When  pure  caoutchouc  is  gently  heated 
in  a  glass  tube,  it  volatilises  in  a  decomposed  state,  leaving  only  a 
trace  of  charcoal  (Faraday). 

The  products  of  the  diy  distillation  of  ordinary  caoutchouc  are  car- 
bonic  acid,  hydrocarbons,  ammoniacal  water,  and  empyreumatic  oils, 
the  last  of  which  are  yellow  and  fluid  when  distilled  at  a  low  tempera- 
tare,  but  brown  and  thick  and  have  a  stronger  smell  at  high  tempera- 
tares  (Achard).    There  remains  a  httle  porous  charcoal,  together  with 

ash. 

The  empyreumatic  caoutchouc  oily  purifiecl  [from  volatile  bases 
(Williams)]  by  treating  it  with  dilute  sulphuric  acid,  water,  and  sohd 
caustic  potash,  is  a  mixture  of  hydrocarbons  of  various  boiling-points. 
By  submitting  it  to  fractional  distillation,  at  last  over  sodium,  the 
following  products  are  obtained.  1.  A  very  easUy  volatile  liquid, 
consisting,  according  to  Himly,  of  eupione  (xv,  152),  boiling  at  33°  to 

44°  [see  on  the  contrary,  Liebig,  Ann.  Pharm,  16,  61];  according  to  Bouchardat 

butylene  (x,  66),  boiling  at  10°,  and  cautchene  (x,  21),  boihng  at 
14-5°  ;  according  to  Williams  isoprme,  C*°II*,  boiling  at  S?''  to  40°.— 
2.  A  body  boiling  at  171*5°,  =  caoutchin  (xiv,  326),  C»H".  —  3.  Hevene, 
or  Heveene,  the  least  volatile  of  the  oils,  having  an  amber-yellow  colour, 
of  sp.  gr.  0*921  at  21°,  boiling  at  about  315°,  and  remaining  fluid  in 
the  cold.  This  body  has  a  faint  empyreumatic  odour,  and  a  bai*sh 
taste,  and  is  without  action  on  polarised  light:  it  contains  86*11 
p.  c.  C.,  and  14*02  II.,  or  equal  numbers  of  atoms  of  carbon  and  hydro- 
gen. Hevene  is  inflammable  and  not  completely  volatile  without  de- 
composition :  it  absorbs  chlorine  abundantly,  giving  off  hydrochloric 
acid,  and  is  converted  into  a  black  resin.  Hevene  forms  with  oil  of 
vitriol  a  viscid  mass,  from  which  there  separates  a  colourless  oil  boiling" 
at  228°  (Bouchardat). 
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Nitric  add  colours  caoutchoac  yellow,  evolving  nitrogen,  carbonic 
add,  and  hydrocyanic  add,  and  producing  oxalic  acid  and  a  fatty  body. 
Six  parts  of  funiing  nitric  add  dissolve  1  part  of  caoutchouc  completely, 
with  effervescence,  forming  a  dark-brown  solution,  from  which  wftter 
throws  down  yellow  flocks,  soluble  in  alcohol,  acids,  and  alkalis,  and 
inflammable  at  100^  (Achard),  Melted  caoutchouc  takes  fire  when 
strong  nitric  add  is  poured  upon  it  (Hare).  When  digested  for  12 
hours  with  nitric  acid,  caoutchouc  is  converted  into  a  soft,  yelloi^, 
non-elastic  mass  (Roxburgh).  Caoutchouc  is  dissolved  by  boiling  nitric 
add  of  sp.  gr,  1*35,  without  any  violent  action,  forming  camphretic 
add  and  a  small  quantity  of  resin  predpitable  by  water  (Schwanert, 
Ann,  Pharm,  128,  123).  —  Oil  of  vitriol  converts  moderately  thin 
pieces  of  caoutchouc,  after  some  days  only,  into  a  black  friable  sab- 
stance  without  dissolving  it  (Roxburgh) :  when  heated,  it  produces  a 
turpentine-like  mass,  from  which  water  separates  a  black  brittle  resin 
(Achard).  —  The  dark-brown  solution  of  caoutchouc  in  bisulphide  of 
carbon  is  decolorised  bypassing  chlorine-gas  into  it,  and  on  subsequent 
addition  of  water,  deposits  a  white,  non-elastic  mass.  Sulphurous  acid 
acts  in  the  same  manner  (Traun).  —  When  thrown  upon  melted  chlorate 
of  potashj  caoutchouc  burns  with  a  very  bright  flame,  evolving  a  large 
quantity  of  heat,  so  that  the  bottom  of  the  glass  tube  containing  it  is 
melted  (Bdttger,  N.  Repert.  6,  247). 

ConUmations.  Caoutchouc  does  not  dissolve  in  water  at  any  tem- 
perature, but  swells  up  and  becomes  sticky  in  boiling  water ;  after 
cooling  it  remains  softer  and  more  bulky  than  before,  and  is  found  to 
have  taken  up  water.  Thin  strips  of  caoutchouc  kept  in  water  for  30 
days  take  up  from  18*7  to  26'4  p.  c,  and  increase  in  length  and  thick- 
ness (Payen).  Boiling  water  sometimes  takes  up  a  little  resin  from 
commercial  caoutchouc. 

T  A  narrow  strip  of  virgin  Para  caoutchouc,  weighing  500  grains, 
exposed  to  difFased  light  in  fresh  water  in  an  open  bottle,  became  white 
and  opaque  from  absorption  of  moisture,  and  increased  by  86  grains,  or 
17  per  cent.,  but  experienced  no  other  alteration  in  chemical  properties, 
and  resumed  its  original  characters  when  dried.  A  similar  sample  ex- 
posed in  sea- water,  in  an  open  bottle  to  diffused  light,  absorbed  3*6 
per  cent,  of  its  weight  of  water,  but  was  only  a  little  altered  in 
appearance,  not  in  chemical  composition.  A  sheet  of  masticated 
caoutchouc  immersed  in  fresh  water,  open  to  the  air  and  diffused  light, 
increased  87  per  cent,  by  absorption  of  water,  that  is  to  say,  it  nearly 
doubled  its  weight.  It  became  white,  opaque,  slimy,  and  sticky  when 
pressed,  and  allowed  water  to  be  squeezed  out  by  pressure.  It  lost 
weight  rapidly  by  drying  when  exposed  to  the  air.  —  Another  sample 
similar  to  the  last,  but  exposed  in  sea-water,  became  slightly  opaque 
and  slimy,  but  increased  only  6  per  cent,  in  weight  by  absorption.  A 
second  sample,  in  sea-water  in  a  closed  bottle,  emitted  a  smell  of  sul- 
phuretted hydrogen,  and  gained  6-6  per  cent,  in  weight  by  absorption. 
Its  elasticity  and  tenadty  were  not  impaired.  A  quantity  of  acetate  of 
potash  having  been  enclosed  in  bags  made  of  sheet  rubber  and  accu- 
rately sealed,  and  the  bags  immersed  in  water,  the  salt  in  each  of  the 
bags  was  found  at  the  end  of  nine  months  to  have  become  liquefied  by 
the  water  which  it  had  absorbed,  and  the  bags  had  in  each  case  gained 
in  weight  several  grains  (Miller).  % 

Caoutchouc  is  insoluble  in  aqueous  hydrochloric  acid,  and  is  not  acted 


CAOUTCHOUC.  849 

upon  by  dilute  sulphuric  acid.  —  Aqaeous  potash,  even  in  very  strong 
solution  (Faraday),  and  alcoholic  potash  are  without  action  on  caout- 
chouc, even  when  heated  (Bernard ;  Achard).  Contmy  to  Thorej  and 
Thomson,  who  found  it  softened  and  diseolyed  thereby.  —  Caoutchouc  is  not 
acted  on  by  ammonia-gas :  when  digested  for  some  months  in  solution 
of  ammonia,  it  colours  the  liquid  brown,  assumes  a  silky  lustre,  and 
swells  up,  and  when  shaken  with  oil  of  turpentine,  dissolves  to  an  emul- 
sion, from  which  the  greater  part  of  the  caoutchouc  separates  in  the 
form  of  a  cream  on  standing  {Ann.  Pharm.  28,  359).  See  also  Sumen 
{DingL  64, 77 ;  69, 158) —  Caoutchouc  is  apparently  not  altered  in  liquid 
carbonic  acid,  but  when  taken  out  of  the  liquid,  it  swells  up  to  six  or 
eight  times  its  volume  and  afterwards  contracts  again,  havmg  become 
white  throughout  the  entire  mass  (Gore,  Rip.  Chim.  pure,  8,  214). 

By  contact  with  sulphur,  imder  favourable  conditions,  caoutchouc  is 
converted  into  vulcanised  caoutchouc,  further  into  vulcanised  caoutchouc 
less  rich  in  sulphur,  and  hardened  caoutchouc. 

a.  When  sheets  of  caoutchouc,  2  or  8  millimetres  thick,  are  im- 
mersed for  two  or  three  hours  in  melted  sulphur,  at  a  temperature  of 
112^  to  116^,  the  sulphur  permeates  the  pores  of  the  caoutchouc  more 
quickly  than  water  or  alconol  would  do,  and  increases  its  weight  from 
10  to  15  p.  c.  without  altering  its  behaviour  towards  solvents.  If  it 
be  now  heated  from  185°  to  160°  for  a  few  minutes,  combination  with  the 
sulphur  takes  place  and  it  is  converted  into  vulcaniBed  caoutchouc. 
Hancock's  process  {Lond,  Journal  of  Arts,  1845,  178). 

Vulcanised  caoutchouc  remains  equally  elastic  and  soft  at  tempe- 
ratui'es  varying  between— 20°  and  +  50°,  and  does  not  soften  to  any 
great  extent  even  at  100°  or  higher.  —  Under  water  it  takes  up  a  much 
smaller  quantity  of  the  liquid  than  crude  caoutchouc,  and  permits  the 
evaporation  of  water  from  vessels  made  of  it  to  a  much  less  extent. 
The  combination  with  sulphur  does  not  alter  the  proportion  of  carbon 
to  hydrogen,  which  corresponds,  as  in  crude  caoutchouc,  to  the  formula 
G^H^  (Payen).  Vulcanised  caoutchouc  is  much  less  easily  attacked 
by  solvents  tnan  crude  caoutchouc ;  but,  according  to  Baumhauer,  it 
is  rendered  porous  by  the  action  of  ozone. 

Y  Miller  found  that  a  sheet  of  vulcanised  caoutchouc  exposed  in 
netting  to  the  sun  and  rain,  lost  2  p.  c.  in  weight,  and  was  scarcely 
less  tenacious  than  at  first.  A  similar  sheet  immersed  in  fresh  water 
absorbed  19  p.  c,  but  was  not  otherwise  altered.  A  similar  sheet  in  sea- 
water  became  rather  more  slimy,  but  gained  only  1*6  p.  c.  in  weight.  % 

Vulcanised  caoutchouc  may  also  \ye  obtained  by  mixing  crude  caout- 
chouc with  finely-powdered  sulphur  and  heating  to  135°  to  160°  (Gbod- 
year's  method),  and  probably  also  by  kneading  it  with  sulphide  of  lead  or 
mineral  kermes.  It  is  formed  by  dipping  crude  caoutchouc  into  a 
mixture  of  bisulphide  of  carbon  and  chloride  of  sulphur  (Parkes),  or  by 
heating  it  to  140°  for  some  hours  with  polysulphidc  of  potassium 
(Gerard). 

h.  Vulcanised  caoutchouc  contains  1  to  2  per  cent,  of  combined 
sulphur,  the  remainder  being  enclosed  mechanically  in  the  pores.  This 
excess  is  gradually  separated  by  the  stretching  and  contracting  of  the 
caoutchouc  during  some  months,  and  may  be  more  quickly  and  com- 
pletely removed  by  means  of  hot  caustic  potash.  The  caoutchouc  less 
rich  in  sulphur  thus  obtained  still  retains  its  elasticity  at  various  tem- 
peratures and  its  indifference  towards  solvents. 

c.  When  subjected  to  prolonged  heating,  especially  in  melted  sulphur. 


A. 
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Tulcanised  caoutchouc  becomes  hard  and  horny,  and  susceptible  of 
polish,  these  properties  increasing  with  the  proportion  of  sulphur  and 
the  duration  of  heating.  Hydrosulphuric  acid  is  evolved  in  the  re- 
action, especially  when  the  temperature  exceeds  160**,  part  of  the  gas 
remaining  dissolved  in  the  excess  of  sulphur  and  escaping  only  as  the 
sulphur  crystallises.  Goodyear  heats  1  part  of  caoutchouc  with  ^ 
part  of  sulphur  to  100°  for  2  hours,  and  afterwards  to  151**  for  4  hours. 
Hardened  caoutchouc  is  still  less  soluble  than  the  vulcanised,  and 
scarcely  swells  even  in  bisulphide  of  carbon.  Ebermayer  found  in 
the  hardened  caoutchouc  of  commerce  12  to  28  p.  c.  of  sulphur. 

Caoutchouc  dissolves  partially  in  bisulphide  of  carbon  (Lampadius). 
It  swells  up  in  that  liquid  to  a  spongy  mixture  of  a  dissolved  and  an 
undissolved  body,  and  dissolves  to  the  extent  of  30  to  70  per  cent, 
{Payen).  Caoutchouc  in  pieces,  digested  with  six  parts  of  bisulphide 
of  carbon,  swells  up  over  night  to  a  soft  unctuous  mass  (DuUo).  The 
solution  may  be  accelerated  by  agitation  with  shot  (Anthon,  Reperi. 
52,  372).  If  the  bisulphide  contains  free  sulphur,  the  caoutchouc  takes 
up  that  body  and  remains  as  vulcanised  caoutchouc  on  evaporaticHi 
(DuUo). 

Caoutchouc  swells  up  in  cold,  and  still  more  in  boiling  alcohol^  with- 
out dissolving.  Boiling  alcohol  takes  up  from  crude  caoutchouc  a 
bitter,  sticky  resin,  amounting  in  some  cases  to  4  p.  c.  (Adriani) ; 
sometimes  also  a  little  wax  (Nesenbeck).  Thin  sheets  of  caoutchouc 
become  opaque  and  sticky  by  absorption  of  alcohol  (Payen).  — Anhy- 
drous ether  decomposes  caoutchouc  in  the  same  manner  as  bisulphide 
of  carbon,  forming  a  colourless  solution  and  leaving  34  p.  c.  of  a 
coloured  substance  undissolved  (Payen).  Macquer  found  it  completely 
soluble  ;  Bemiard  and  Roxburgh  quite  insoluble,  in  ether.  Pure  caout- 
chouc swells  up  very  much  in  ether,  but  dissolves  very  slightly 
(Nees  V.  Esenbeck  and  Marquart).  The  addition  of  a  little  sulphuric 
acid  (van  Gears,  Rq>ert,  52,  892),  or  previous  boiling  with  water 
(Stratingh),  greatly  promotes  the  solubility  in  ether.  The  presence 
of  alcohol  in  the  ether  prevents  the  swelling  of  india-rubber  bags 
(Mohr,  Ann,  Pharm,  22,  184),  though  according  to  Payen,  caout- 
chouc swells  to  4  times  its  volume  in  a  mixture  of  1  volume  of 
absolute  alcohol  and  6  volumes  of  ether.  —  The  solution  in  ether  is 
precipitated  by  alcohol ;  it  leaves  unchanged  caoutchouc  on  evapo- 
ration.     See  al8o  Juch.  {A.  Oehl.  4,226)  ;  Pfaff  {Schw.  61,384).     A  mixture  of 

100  pts.  bisulphide  of  carbon  and  6  or  8  pts.  absolute  alcohol  dis- 
solves caoutchouc  very  easily :  when  one  volume  of  the  solution  is 
mixed  with  2  vols,  absolute  alcohol,  the  whole  of  the  caoutchouc  is 
precipitated,  whilst  fat  and  colouring  matter  remain  iu  solution.  The 
viscid  precipitate,  Baturated  with  bisulphide  and  alcohol,  dissolves  easily 
in  a  larger  quantity  of  bisulphide  to  a  clear  liquid  (Payen).  Caoutchouc 
swells  up  in  chloride  of  ethyl  and  nitric  ether ^  tiuniing  white  and  dis- 
solving (Achard ;  PfafF,  N.  Gehl.  5,  335).  It  is  scarcely  soluble  in 
acetone  (Wiederhold),  but  swells  up  therein  to  a  jelly  (Trommsdorff). 

Caoutchouc  dissolves  in  chloroform  much  more  easily  than  in  other 
liquids,  and  remains  unchanged  on  evaporating  the  solution  (Cloez,  N. 
J,  Pharm,  14,  382).  Solution  is  effected  only  on  triturating  the  jelly 
first  formed.  Alcohol  precipitates  the  caoutchouc  in  a  coherent,  elastic 
mass  (Schwerdtfeger,  N.  Jahrb,  Pharm.  1,  100).  When  pieces  of 
caoutchouc  are  heated  to  100°  in  a  sealed  tube,  with  more  than  twice 
their  bulk  of   chloroform,  a   jelly  is  produced  which   is   fluid  when 
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heated,  and  mixes  with  hiflulphide  of  carhon  without  preciptation 
<Traiiii). 

Caoutchouc  swells  up  in  fusel  oil,  amt/l-aldehyde,  valerianate  ofa/m^l^ 
and  valerianic  acid  (Trautwein,  JRepert.  91,  29). 

Caoutchouc  swells  up  very  much  in  the  rectified  empyreurnatic  oik  of 
caoutchouc  (xiv,  326)  in  the  Ught  oils  of  coal-tar,  rock  oil,  oil  of  turpentine 
freed  from  resin  and  rectified,  in  the  light  resin-oils,  eupione,  oil  of  cajeputj 
oil  of  lavender,  and  in  many  other  volatile  oils,  dissolving  in  these  Uquids 
in  the  same  manner  as  in  ether.  It  docs  not  swell  in  creosote,  and 
softens  only  on  long  boiling  therein,  without  dissolving  (Reichenbach). 
Fattt/  oils  also,  and  hog's  lard  and  spermaceti  dissolve  caoutchouc  on 
heating,  or  mix  with  it  when  melted.  See  Reichenbach  (/.  pr.  Chem, 
1,  388),  Marker  (Jahrh.  pr.  Fhann.  2,  226),  Mohr  {Ann.  Pharm.  21, 342 ; 
22,  184),  Martin  (Ann.  Pharm.  22,  99),  Roxburgh  {Repert.  35,  349), 
Dullo  {Polyt.  Notizbl.  20,  90). 

%  Virgin  Para  caoutchouc  resists  the  action  of  linseed  oil,  whether 
boiled  or  unboiled,  and  of  Stockholm  tar  almost  perfectly,  retaining  its 
toughness,  excepting  in  those  parts  which  are  above  the  sm*face  of  the 
liquid  and  exposed  to  light.  In  the  tar  it  contracts  spontaneously,  but 
still  remains  strong  and  elastic.  —  Masticated  caoutchouc,  exposed  to 
the  action  of  the  same  liquids,  becomes  greatly  swollen  and  gelatinized, 
and  in  the  case  of  the  unboiled  oil  is  completely  dissolved.  Yulcanized 
caoutchouc  similarly  treated  loses  its  tenacity,  and  becomes  swollen 
and  gelatinous,  but  retains  its  form  and  a  certain  degree  of  elasticity 
(MiUer).  f 


Appendix  to  Caoutchouc. 

1.  Milky  sap  of  Tahernamontana  utilis,  fro^n  Guiana.  —  Contains 
water,  sugar,  gum,  salts,  a  resin  melting  at  170°  and  brittle  at  160®, 
and  represented  by  the  formula  C»H'*0»  (81*47  p.  c.  C,  1M4  H., 
7.39  0),  a  second  resin  melting  at  140^  to  150°,  and  softening  at  60°, 
represented  by  the  formula  C»«H»»0»  (81-22  p.  c.  C  11-51  H.,  7-27  0.), 
and  caoutchouc.  To  obtain  this  last  substance,  the  sap  is  curdled  by 
alcohol,  and  the  curdled  mass  is  washed  and  exhausted  with  cold  and 
boiling  absolute  alcohol  in  succession,  whereby  the  resins  are  dissolved, 
and  the  caoutchouc  left  behind.  It  is  elastic,  soluble  in  boiling  ether  to  a 
milky  hquid,  and  contains  82-85  p.  c.  C,  11-68  II.,  and  5*47  0.,  cor- 
responding to  the  formula  C^^II^O*  (Heintz,  Pogg.  65,  260).  To  this 
place  belongs  also  a  sap  investigated  by  Marchand  (J.pr.  Chem.  21,48) 
as  the  milk  of  the  cow-tree,  in  which  he  found  two  resins,  together 
with  caoutchouc  containing  81-10  p.  c.  C,  11-02  II.,  and  7-98  0.,  cor- 
responding to  the  formula  C^n^HD*.  See  also  Christison  {Ed.  N.  PhU. 
J.  9,  32). 

2.  Resins  from  the  milk  of  the  Cow-tree  {Galactodendron  utile).  The 
milk  preserved  by  addition  of  alcohol  contains  a  resin  soluble  in  cold 
and  in  boiling  alcohol,  and  very  easily  also  in  ether,  not  denomposible 
by  digestion  with  strong  caustic  potash,  and  not  precipitable  by 
alcoholic  neutral  acetate  of  lead  or  nitrate  of  silver.  It  contains,  on 
the  average,  82-27  p.  c  C,  11-40  H.,  and  6-33  0.,  corresponding  to  the 
formula  C^*'H»0*,  and  forms  31-4  p.  c.  of  the  milk.  —  The  milk  imported 
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-without  addition  of   alcohol  contains  altered  resins  (Heintz,  Pcffg^ 

65,  240).  See  aloo  BooBsingsult  &  Biyero  (Aim,  Ckim.  PJ^t.  28,  219),  S0U7  {J?kik 
Uag.  11, 462). 

8.  IU»in  from  the  milk  of  Hura  crepitans^  a  Brazilian  tree.  —  The 
yellowish  inodorous,  milky  sap,  tastes  weak  at  first,  but  afterwards  ex- 
tremely irritating  m  the  throat;  its  vapour  produces  violent  inflammation, 
— On  boiling  with  alcohol  the  sap  evaporated  to  an  extract,  evaporating 
the  filtrate,  and  exhausting  the  residue,  first  with  boiling  water  and  then 
with  ether,  the  ether  takes  up  resin  and  leaves  undissolved  an  oil, 
which,  when  freed  from  adhering  ether  by  evaporation,  solidifies  to  a 
crystalline  mass,  having  a  burning,  acrid  taste,  and  the  property  of 
reddening  turmeric.  — ^The  resin  is  yellow,  sticky,  inodorous,  tasteless 
at  first,  but  afterwards  acrid ;  it  produces  blisters  on  the  skin.  At  a 
little  over  100°  it  is  fluid,  and  boils  and  volatilises  imdecomposed  in 
open  vessels,  more  especially  with  vapour  of  water  or  alcohol ;  the 
vapours  blister  the  face  and  cause  inflammation.  It  is  easily  soluble  in 
alcohol,  ether,  and  oil  of  turpentine,  but  nearly  insoluble  in  aqueous 
anunonia  or  potash  (Boussingault  &  Rivero,  Ann.  Chim.  Phys.  28,  480 ; 
Bipert.  28,  189).     See  alBO  Merat  k  Gilbert  (Vharm.  Centr.  1849,  80). 

4.  Chinese  India'Tuhber.  —  Probably  formed  bv  the  desiccation  of 
drying  oil.  Yellow  (also  red  or  blue) ;  sUghtly  elastic ;  lighter  than 
water.  Bums  with  a  bright  flame,  even  on  water,  leaving  a  little  ash. 
Softens  when  boiled  with  water,  and  melts  to  a  black,  brittle  mass 
when  heated*  Dissolves  completely  in  warm  aqueous  carbonate  of 
potash,  forming  a  soap.  Alconol  takes  up  a  portion  when  warmed 
with  it,  and  leaves  the  rest  in  the  form  of  a  white  mass.  It  is  insoluble 
in  volatile  oils  (Thorey,  Crell.  Chem.  J.  2,  107.) 


5.  Viflcin. 

P.  Reinsch.    N.  J.  Pharm.  14,  129 ;  abstr.  Chem.  Centr.  1861,  145 ; 
Kopp's  Jahresber.  1860,  541. 

The  white,  semi-elastic  substance,  extremely  sticky  and  viscid 
when  warmed,  which  exudes  from  the  disc  and  floral  envelopes  of 
Atractylis  gummiferc^  was  termed  viscin  by  Macaire-Princep  {Bibl.  umv. 
64,  19  ;  J.  pr.  Chem.  1,  4 15  ;  Ann.  Pharm.  12,  261),  and  recognised  by 
him  as  identical  with  the  essential  constituent  of  bird-lime.  It  is  in- 
soluble in  water  and  alcohol,  but  dissolves  in  ether  and  oil  of  turpentine, 
and  remains  sticky  and  viscid  on  evaporating  the  solution,  without 
drying  up  in  the  air.  Macaire's  supposition  that  this  viscin  does  not 
exist  in  the  fresh  berries  and  husks  of  the  mistletoe,  or  in  the  bark  of 
holly,  but  is  produced  only  in  the  process  of  making  bird-lime,  appears 
to  be  erroneous. 

Bird-lime  is  obtained  from  the  bark,  leaves,  or  berries  of  mistletoe 
{Viecum  album)  by  boiling,  or  better  by  crashiDg  and  washing  with 
water.  Or  the  inner  peel  of  the  twigs  of  Ilex  aquifolium  is  cut  in 
pieces  and  softened  by  boiling  with  water,  and  then  buried  in  the 
earth  in  a  closed  vessel  and  allowed  to  remain  for  some  weeks,  after 
which  the  mass  may  be  kneaded  into  a  semi-transparent  green  paste. 
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The  same  or  similar  substances  occur  in  the  epidermis  of  yonng 
twigs  of  Rohima  viscosa  (Vauquelin,  Scher.  J.  3,  120),  in  the  bark  of 
Ilex  aquifolium  (Bouillon  Lagrange ;  Henry,  N.  Tr,  3,  2,  289),  in  the 
root  of  Oentiana  lutect,  together  with  soft  resin  (N.  E.  Henry,  J.  Fhann, 
6,  97 ;  7,  176 ;  Leconte,  J.  Pharm.  23,  474),  in  the  sticky  coatings  of 
Lychnis  Viscaria  and  Saxifraga  tridactylites,  —  The  sap  of  the  young 
twigs  of  Ficua  elastica,  and  of  other  species  of  Ficus,  contains  yiscin, 
in  the  form  of  a  white  body,  which  may  be  drawn  out  in  long  threads, 
and  is  insoluble  in  alcohol,  but  soluble  in  ether ;  the  sap  of  the  stem, 
however,  contains  caoutchouc  (Nees  v.  Esenbeck  &  Marquart,  Ann, 
JPharm.  14,  43).  Concerning  the  viscin  of  Atractilis^  see  also  Geiger 
{Mag.  Pkarm.  24,  23),  Landerer  (Bepert.  63, 192). 

Preparation.  Bird-lime  is  prepared  from  the  white  berries  of  the 
mistletoe  by  grinding  them  with  water  and  straining  off  the  skins,  or 
from  the  finely-scraped  bark  by  kneading  it  with  water  till  all  soluble 
matters  are  removed,  and.  a  mixture  of  bird-lime  and  woody  fibre  re- 
mains. This  mass  is  kept  under  water  for  some  days,  the  water  being 
frequently  renewed,  and  is  then  digested  with  90  p.  c.  alcohol  so  long 
as  it  colours  that  liquid  yellow,  after  which  it  is  boiled  repeatedly  with 
alcohol,  whereby  wax  is  removed.  The  remaining  yellowish-brown 
mass,  when  treated  five  or  six  times  with  ether,  gives  up  viscin,  whilst 
viscaoutchin  and  woody  fibre  remain  undissolved.  The  ethereal  solu- 
tion is  evaporated ;  the  residue  is  warmed  to  drive  off  the  last  portions 
of  ether ;  and  the  viscid  yellowish  mass  is  kneaded  with  alcohol  so 
long  as  it  gives  off  colouring  matter.  It  is  then  kneaded  under  water, 
and  heated  to  120'',  without  access  of  air,  till  the  whole  of  the  water 
is  expelled  (Reinsch). 

Properties.  Clear  transparent  mass,  of  the  consistence  of  honey  at 
ordinary  temperatures,  and  capable  of  being  drawn  out  into  long 
threads ;  fluid  at  lOO"",  like  oil  of  almonds.  Produces  a  greasy  stain 
on  paper.  Sp.  gr.  =  1.  Nearly  inodorous  and  tasteless.  Has  an  add 
reaction, 

Beinsch. 


40  C 

67*69    

67-52 

48  H    

48    

11-54    ...... 

11-52 

1A  O 

1^    

!IA>'7'7 

80-96 

C«»H«OW 

416    

10000      

100-00 

Beinsoh's  formula  is  0**ii*0*i  ^^n^  tbat  giy^n  aboTe,  riBcin  may  be  regarded  as 
a  hydrate  of  caoutchouc  (Kr.). 

Viscin  begins  to  boil  at  210*",  and  yields  at  235°  a  thin  yellow  oil, 
Beinsch's  viscene,  of  sp.  gr.  0*856,  boihng  at  227—229'' ;  and  at  tem- 
peratures gradually  rising  to  275°,  a  buttery  distillate,  whilst  a  little 
carbon  remains  behind.  On  shaking  the  distillate  with  caustic  soda,  it 
solidifies  to  a  crystalline  pulp,  from  which  an  oil  is  volatilised  by  boil* 
ing ;  the  remaining  soda-salt,  distilled  with  phosphoric  acid,  yields  the 
acid  (Reinsch's  viscic  acid\  though  with  difficulty,  in  the  form  of  a 
yellow  acid  oil,  the  soda-salt  of  which  is  soluble  in  alcohol,  but  in- 
soluble  in  water  (Reinsch). 

Viscaoutchin.    This  substance  remains  behind,  together  with  woody 
VOL.  xvn.  2  A 


354        PRIMARY  NUCLEUS  C^^ ;  OXYGEN-NUCLEUS  C«H«0«. 

fibre,  after  the  extraction  of  viscin  by  ether  as  above,  and  is  taken  up 
by  oil  of  turpentine.  After  distilling  off  the  turpentine,  the  yellowish 
mass  is  dissolved  in  ether,  in  which  it  has  now  become  soluble ;  the 
ethereal  solution  is  evaporated ;  and  the  residue  is  washed  with  alcohol 
and  water,  and  dried  at  120°. «— At  ordinary  temperatures  it  is  viscid, 
and  resembles  vegetable  wax ;  at  120''  it  is  of  the  consistence  of  olive 
oil.  Yeiy  elastic,  and  may  be  drawn  out  into  long  threads.  Sp.  gr. 
=  0  978.  Tasteless;  of  faint  odour  and  neutral  reaction.  Contains, 
on  the  average,  75*56  p.  c.  C,  11-91  H.,  and  12*53  0.,  corresponding  to 
the  formula  C«H"0  (Reinsch).  (?«H*'0»  =  C«H»»,5H0  requires  75-71 
p.c.  C,  and  11-67  H.  (Kr.). 


Primary  Nucletis  C*^H**;  Oxygen-nucleus  C^H^O". 

Wormwood-bitter  or  Absyntluiii. 

LsoNARDL    Br.  Arch.  28,  211.  — Caventou.    Br,  Arch.  29,  157. 
Medt.    Ann.  Pharm.  8,  61. 
BiQHiNi.     J.  Chim.  mid.  19,  383. 
Luck.    Ann.  Pharm.  54, 112  ;  78,  87. 

EsOMATEB.    N.  Br.  Arch.  108,  129 ;  Chem.  Centr.  1862,  49 ;  Kopp*8 
Jahresber.  1861,  745. 

The  bitter  principle  of  Artemisia  Absynthium  (Handbucfa,  viii, 
67).    Investigated  chiefly  by  Mein,  Luck,  and  Eiomayer,  but  wit 
somewhat  discordant  results. 

Frickhinger  {Repert.  101,  365)  and  Landerer  {R^trt.  105,  816)  de- 
scribed crystals  deposited  from  Tinctura  Absynthii  on  standing.  —  Bra- 
connot's  absynthic  acid  (J.  Phys.  84,  841^  is,  according  to  Zwenger 
{Ann.  Pharm.  48,  122),  succinic  acid ;  Tichanowitsch  also  found  the 
latter  acid,  but  Luck  denies  its  existence  in  wormwood.  Mein's  worm- 
wood-bitter may  likewise,  according  to  Zwenger,  be  succinic  add  with 
adhering  bitter  substance ;  the  properties  of  the  body,  however,  do 
not  accord  with  such  a  supposition  (Kr.). 

a.  According  to  Mein.  —  Freshly  dried  floweiing  twigs  of  wonn- 
wood  are  digested  in  warm  water,  and  after  standing  for  twenty-four 
hours,  pressed,  and  again  treated  once  or  twice  in  the  same  manner. 

The  infusions  are  filtered  and  evaporated  to  an  exti-act,  which  is 
exhausted  with  alcohol  of  36*  B. ;  the  alcohol  is  distilled  off ;  the 
residue  is  again  evaporated;  and  the  portion  soluble  in  water  is 
separated.  The  undissolved  portion  is  freed  from  adhering  extractive 
by  dissolving  it  in  3  parts  oi  alcohol  and  precipitating  the  filtrate  by 
water,  and  this  process  is  repeated  until  the  filtrate  is  no  longer 
coloured  green  by  sesquichloride  of  iron.  The  resinous  bitter  principle 
thus  obtained  resembles  jalap-resin,  and  has  an  acid  reaction  and 
very  bitter  taste.  When  its  solution  in  24  parts  of  alcohol  of  80  p.  c. 
is  shaken  up  with  96  parts  of  80  p.  c  alcohol,  filtered  after  twenty-four 
hours  from  the  flocks  which  are  deposited,  precipitated  with  neutral 
acetate  of  lead,  mixed  with  water,  and  heated  till  the  whole  of  the 
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alcohol  is  driven  off,  and  the  aqueous  liquid  filtered,  freed  from  lead 
by  hydrosulphuric  acid,  and  concentrated  at  60**,  the  liquid  becomes 
covered  with  a  colourless  pellicle  and  deposits  small  white  prisms. 
These  prisms,  which  Mein  regards  as  pure  absynthiin,  and  classes  with 
the  crystalline  resins,  colour  oil  of  vitriol  an  intense  yellow,  gradually 
changing  to  dark  purple.  They  dissolve  in  1,000  parts  of  water, 
forming  a  solution  which  reddens  litmus  and  is  precipitated  by 
tincture  of  galls,  but  not  by  metallic  salts.  They  diissolve  in  dilute 
caustic  alkalis  and  their  carbonates,  and  easily  in  acetic  acid,  from 
which  they  are  precipitated  by  water ;  they  are  most  easily  soluble  in 
alcohol  and  less  freely  in  ether  rMein).  According  to  Oeiger,  this 
absynthiin  is  a  substance  closely  related  to  santonin. 

b.  According  to  Luck. — An  alcoholic  tincture  of  the  dried  herb  is 
evaporated  to  a  syrup,  from  which  the  wormwood-bitter  and  add  resin 
are  extracted  by  repeated  shaking  with  ether.  The  ethereal  solution  is 
distilled,  and  the  residue  treated  with  ammoniacal  water,  which  takes 
up  resin  and  leaves  the  bitter  for  the  most  part  undissolved,  in  the  form 
of  a  powder.  This  powder  is  digested  with  dilute  hydrochloric  acid  to 
remove  ammonia,  washed  with  water,  dissolved  in  alcohol,  and  pre- 
cipitated with  neutral  acetate  of  lead.  The  filtrate  is  freed  from  lead 
by  hydrosulphuric  acid,  mixed  with  a  little  water,  and  evaporated  in  a 
warm  place,  whereupon  the  bitter  is  deposited  in  yellow  resinous  drops, 
which  become  crystalline  after  some  days  or  weeks.  They  are  acid 
and  very  bitter,  slightly  soluble  in  cold,  and  fusible  in  boiling  water. 
The  red-yellow  solution  in  cold  oU  of  vitriol  quickly  turns  indigo-blue 
in  the  air  and  then  yields  with  water,  greyish  green  not  bitter  flocks, 
whilst  the  solution  remains  of  a  rose-red  colour.  The  solution  in 
hydrochloric  acid  is  yellow,  but  when  slightly  warmed,  becomes  red  and 
deposits  brown  clots.  The  bitter  dissolves  shghtly  in  ammonia  with 
wine-yellow  colour,  and  more  easily  in  potash,  forming  a  golden-yeUow 
solution.  When  an  alcohoUc  solution  is  mixed  with  caustic  potash  and 
treated  with  carbonic  acid  so  long  as  carbonate  of  potash  is  deposited, 
the  filtrate  yields,  with  neutral  acetate  of  lead,  fine  yellow  flocks  of 
absynthiin  and  lead-oxide,  which,  after  a  few  minutes,  turn  white  and 
undergo  decomposition.  To  obtain  the  lead-compound,  liuck  mixes 
the  alcoholic  solution  of  the  bitter  with  ammonia  and  basic  acetate  of 
lead,  evaporates  in  a  vacuum  over  oil  of  vitriol,  triturates  the  residue 
and  washes  it  with  water,  ether,  and  alcohol.  Thus  obtained  it  con- 
tains 65*25  p.  c.  of  oxide  of  lead.  —  This  wormwood-bitter  dissolves 
easily  in  alcohol,  less  freely  in  ether,  and  also  in  acetic  acid,  from 
which  it  is  precipitated  by  water.  After  drying  in  a  vacuum,  it  has 
the  following  composition : — 

Luck. 
Calculation,  according  to  Ludwig.  mean. 

40  0 240    6503    6618 

28  H 28    7*69    762 

12  0 96    26-38    2720 

0«H«OM 864    lOOHX)    lOOW 

Aooording  to  Luck,  C^^H^C.  According  to  Ludwig's  formula,  Luck's  abflyntliiiQ 
contains  4  at.  of  oxjgen  more  than  Kromayer's. 

c.  According  to  Kromayer.  —  An  infusion  of  wormwood  prepared  with 
hot  water  is  precipitated  with  infusion  of  galls,  and  the  precipitate  is 
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collected,  washed,  and  decomposed  while  still  moist  by  desiccation  with 
oxide  of  lead.  From  the  dry  mass  alcohol  takes  up  the  absynthiin, 
which  is  purified  by  treating  its  hot  alcoholic  solution  with  animal  char- 
coal, and  afterwards  dissolving  it  in  ether.  —  Or,  instead  of  the  infusion, 
the  sap  of  the  fresh  plant,  previously  freed  from  albumin  by  heating, 
may  be  employed.  The  absynthiin  thus  obtained  may  be  purified 
by  precipitating  an  ac^ueous  solution  with  basic  acetate  of  lead,  and 
removing  the  lead  which  remains  in  solution  by  hydrosulphuric  add. 
— •  On  agitating  an  aqueous  extract  of  the  herb  with  animal  charcoal, 
the  absynthiin  is  taken  up  thereby,  and  may  be  extracted  by  alcohol, 
but  still  requires  purification.  Righini  had  previously  obtained  worm- 
wood-bitter by  the  same  process. 

Properties.  Absynthiin  is  obtained  by  the  slow  evaporation  of  its 
alcoholic  solution,  in  faintly-yellow,  oily  drops,  which  solidify  to  a  hard, 
indistinctly  crystalline  mass.  The  ethereal  solution  leaves  a  nearl^^ 
colourless,  transparent  mass,  triturable  to  a  powder,  which  is  perma- 
nent in  the  air.  Neutral.  Has  an  aromatic  odour  and  very  bitter  taste. 
Melts  at  120''  to  125''.    Free  from  nitrogen. 

Over  ail  qf  vUriol.  Kromayer. 

40  C 240    70-38    ,o 7047 

29  H 29    8-50    878 

9  0 72    2112    20-76 

C«H»0«,HO?    ....    841    10000    100*00 

The  abore  is  the  formula  giren  by  Ludwig  &  Emmayer,  which,  howerer,  6enre» 
bat  little  support  from  the  analyaie  of  tannate  of  abeynthiin  (Kr.). 

Decompoeitiane.  1.  Absynthiin  decomposes  when  heatedy  emitting 
acrid,  irritating  vapours.  —  2.  It  reduces  the  metal  from  ammoniaccU 
nitrate  of  silver,  —  .3.  It  is  decomposed  by  nitric  acid  only  when  hot.  — 
4.  The  brown  solution  in  oil  of  vitriol  quickly  turns  greenish-blue,  or 
when  water  is  dropped  into  it,  dark-blue ;  with  a  larger  quantity  of 
water  it  deposits  grey  fiocks.  Dilute  sulphuric  and  strong  hydrochloric 
acids  produce  brown  resins,  but  no  sugar.  —  Absynthiin  does  not  reduce 
an  alkaline  solution  of  cupric  ooeide. 

Absynthiin  is  nearly  insoluble  in  cold,  and  but  slightly  soluble  in 
hot  water ;  the  excess  melts  in  the  liquid  to  transparent  oily  drops.  The 
solution  does  not  precipitate  metallic  salts, 

Absynthiin  dissolves  in  caustic  potash^  with  brown-red  colour,  and  is 
not  precipitated  from  the  solution  by  hydrochloric  add.  Hydrochloiic 
add  throws  down  part  of  the  absynthiin  from  its  solution  in  aqueous 
ammonia,  the  predpitate  dissolving  in  excess  of  the  add  with  rose-red 
colour. 

Tannate  of  Absynthiin. — Alcoholic  absynthiin,  ta  whidi  water  is 
added  till  cloudiness  is  produced,  forms  with  aqueous  tannic  acid  a 
white,  plaster-like  precipitate,  which,  after  washing  with  water  and 
weak  alcohol  and  drying  at  100*,  may  be  triturated  to  a  screy 
powder.  ®    •' 

n  1  *.  Kromayer. 

f^alc.  according  to  Ludwig  ^  Kromayer.  at  100*. 

S£ 848    60-94    .„ 6108 

!;JJ 39     6-83     7-20 

^^  ^ : 184    82-23    8177 


C-IPW,C»H-O.H3UO?   ....    571    10000 10000 
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Absynthiln  dissolves  easily  in  alcohol  and  ether. 

When  the  alcoholic  tincture  of  wormwood  is  precipitated  with  alco- 
holic neutral  acetate  of  lead,  and  the  precipitate  is  dried,  triturated,  and 
washed  with  water,  acetate  and  succinate  of  lead  ai-e  dissolved.  From 
the  dried  residue,  ether  takes  up  resin  of  wormwood  and  a  little  worm- 
wood-bitter, the  latter  of  which  is  removed  by  repeated  boiling  with 
water.  The  resin  is  yellowish,  scarcely  acid  in  alcoholic  solution,  and 
fusible  in  water  to  an  oil,  which  floats  on  the  surface.  It  dissolves  in 
oil  of  vitriol,  from  which  it  is  precipitated  by  ammonia,  and  is  easily 
soluble  also  in  boiling  caustic  potash  and  in  ammonia,  whereupon 
excess  of  ammonia  throws  down  a  precipitate.  It  does  not  affect 
acetate  of  copper  or  nitrate  of  silver,  and  dissolves  easily  in  alcohol 
and  ether  (Ticbanowitsch,  Zeitschr.  Ch,  Fharm.  6}  197 ;  Chem.  Centr. 
1868,  908). 

Oxt/geri'TiucIeua  C^H*0*. 

Asarone, 

GoRZ.    Pfaffs  System  der  Materia  med.  3,  229. 

Lassaigne  &  Fekeulle.     J.  Pharm,  6,  561 ;  N,  Tr,  5,  2,  72. 

Graoer.     Dissert,  de  Asara  europ.     Gottingen  1830. 

Sell  &  Blaicchet.     Ann.  Pharm.  6,  296. 

E.  ScHUiDT.    Ann,  Pharm.  53,  156  ;  J.  pr.  Chem.  33,  221. 

Atarabacea^eamphor.  Mcuelwurz-eampher. — DiacoTered  hj  Gdrz.— Oocurs  in 
the  root  of  Asarum  europmum^  which,  aocordin^  to  Lassaigne  &  Fenaulle,  oontaiiis 
also  a  bitter  substance.  G-rager  further  distinguishes  as  Atariie,  crystals  obtained 
in  the  same  waj  as  asarabacca-camphor,  and  apparently  identical  therewith. 

Preparation.  When  the  dried  root  is  distilled  with  8  parts  of  water 
till  3  parts  have  passed  over,  one  portion  of  the  asarone  collects  in 
white  granules  in  the  neck  of  the  retort  and  below  the  distillate,  while 
another  portion  is  deposited  from  the  distillate  in  the  cold  (Gorz). 
Grager  purifies  the  product  by  dissolving  it  in  alcohol  and  precipi- 
tating  with  water,  and  frees  it  from  admixed  asarum-oil  (xiv,  359)  by 
fusion. 

Properties.  Transparent,  pearly,  four-sided  tables  (Lassaigne  & 
f eneulle).  Crystals  of  the  oblique  prismatic  system,  occurring  in 
various  foims  (Schmidt).  See  the  description  (foe.  «<.).  Sp.  gr.  =  0-96 
(Grager).  Melts  at  40^  (Blanchet  &  Sell),  70^  (Grager),  and  solidifies 
at  27^  (blanchet  &  Sell)  m  a  radiated  crystalline  mass.  Sublimes  in 
small  quantities  between  two  watch-glasses,  but  a  portion  is  easily 
rendered  brown  and  cmpyreumatic.  The  strongly  smelling  vapour  ex- 
cites coughing.  —  Inodorous  and  tasteless  (Grager) ;  according  to  Gorz 
it  smells  and  tastes  like  camphor  and  acts  as  an  emetic. 

Blanchet  k  Sell.      Schmidts 
mean.  mean. 

40  0 240    M 69-87    6866    69-37 

26  H 26    7-51    774    766 

10  0 80  23-12  23-60  2297 


0*^*0"  846  10000  10000  ,-.  lOO'OO 
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to  Blauchet  &  Sell,  C>«HiK)« ;  toeorduig  to  Schmidt  (PHUQ*. 


Decompasitumg,  1.  When  asarone  is  hooted  above  100^  in  a 
sealed  glass  tnbe,  the  fused  mass  aystallises  on  cooling  the  more 
slowly  in  proportion  as  it  has  been  longer  and  more  strongly  heated ; 
if  heated  to  210''  for  half  an  hour,  it  crystallises  completely  only  after 
three  days  (Schmidt).  —  2.  It  begins  to  ^7  at  280"",  but  decomposes 
without  distilling,  the  temperature  rising  to  SOO"*  (Blanchet  &,  Sell) : 
the  residue  forms  a  red  viscid  mass,  from  which  the  asarone  crystal- 
lises after  some  days  (Schmidt). -^  3.  The  easily  formed  solution  of 
asarone  in  strong  warm  alcohol,  when  boiled  for  10  or  15  minutes, 
assumes  at  last  a  deep  blood-red  colour  and  deposits  only  a  part  of  the 
asarone  in  crystals  on  cooling,  the  mother-liquor  drying  up  to  a  red, 
tough  resin,  which  carbonises  without  subliming  when  heated,  and  is 
precipitated  from  its  alcoholic  solution  by  water  in  amorphous  globules, 
containing  6903  p.  c.  C,  7*65  H.,  and  23*32  0.  This  resin  (amor- 
phous oMorone)  yields  the  original  crystals  when  distilled  with  water 
(Schmidt).  —  4.  Asarone  hums  with  a  bright  smoky  flame  (Grager). 
—  5.  It  dissolves  in  strong  nitric  add,  forming  oxalic  add  (Schmidt), 
and  leaving  a  tough  yellow  resin  (Gorx).  —  6.  When  heated  with 
bichromate  of  potash  and  sulphuric  acid  it  yields  an  amorphous  red 
resin,  neutnd,  precipitable  ^m  its  alcohouc  solution  by  water,  and 
containing  66*0  p.  c.  G.,  6*89  H.,  and  27*11  0.  Oxide  of  manginese  and 
•ulphuric  acid  act  ia  a  similar  maunerj  bnt  the  Nsin  is  not  altered  by  peroxide  of 
lead  or  hj  melting  in  hydrochloric  or  Bnlphnrons  add  gaaet  (Sehmidt).  — The 

ciystals  do  not  melt  in  the  vapour  of  anhydroue  sulphuric  acid^  and 
are  only  partially  attacked,  the  edges  assuming  red,  black,  and  other 
colours.  A  conjugated  compound  of  sulphuric  acid  appears  to  be 
formed  (Schmidt).  —  The  crystals  dissolve  in  cold  oil  of  vitriol  with 
yellow,  and  in  the  hot  liquid  with  brown-red  colour :  from  the  former 
solution  water  throws  down  unchanged  asarone,  from  the  latter  a 
brown  resin  (Grfiger;  Schmidt).  —  8.  Asarone  is  not  attacked  by 
chlorine  in  a  freezing  mixture,  but  at  ordinary  temperatures  it  melts, 
with  considerable  evolution  of  heat,  to  a  deep  blood-red  mass,  which 
afterwards  gives  off  hydrochloric  acid  and  turns  green,  and  then 
absorbs  chlorine  quietly.  When  100  parts  of  asarone  have  taken 
up  46  parts  of  chlorine,  the  green,  non-volatile,  resinous  residue  con- 
tains 47*16  p.  c.  G.  and  4*41  H.,  and  has,  therefore,  exchanged  hydrogen 
for  chlorine  (Schmidt). 

Asarone  dissolves  «Ughtly  in  hot  water  (G5rz),  and  easily  in 
alcohol,  precipitable  therefrom  by  water  in  the  form  of  an  oil,  which 
crystallises.    It  dissolves  in  ether  and  volatile  oils  (Grager). 


Oxymtroazo-nucleus  C«N»X«H*0**. 

Cacoiheline. 

Gebhardt.     Compt.  rend.  19,  1105;  CompU  chim.  1845,  112;  J.  pr. 

Chem.  86,  11-  — -AT.  J.  Pharm.  9,  817;  18,  232  and  14,  212. 
Laurent.     Compt.  rend.  22,  633 ;  N.  Ann.  Chim.  Phye.  22,  463 ;  J.  pr. 
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C%«m.  45,  378. — N,  Ann.  Chim.  Phys.  24,  8U;  Ann.  Pharm.  C9, 

15  ;  /.  pr.  Chem.  46,  82. 
ROSENQARTEK.    Ann.  Pharm.  65,  111 ;  Pharm.  Centr.  1848,  199  ;  N.  J. 

Pharm.  13,  232 ;  Kopp*a  Jahresber.  1847—48,  p.  632. 
A.  Stbecker.     Ann.  Pharm.  91,  76 ;    J.  pr.   Chem.  62,  437 ;  Pharm. 

Centr.  1854,  652 ;  CompL  rend.  39,  54 ;  N.  Ann.  Chim.  Phys.  42, 

366 ;  Kopp'a  Jahreaber.  1854,  520. 

KakotheUn.  DisooTored  bj  Gerhardt  and  Lanrent;  inyestigated  ohieflj  by 
Streokor.  —  Formed,  together  with  nitrite  of  methyl,  oarbonio  aoid,  and  oxalic  acid, 
bj  the  action  of  nitric  add  on  bradne  (See  Bbvoivb). 

Preparation.  When  nitric  acid  of  sp.  gr.  1*4  is  poured  upon  melted 
brucine  in  a  retort,  a  violent  action  occurs,  attended  with  evolution  of 
gases  and  red  vapours :  if  necessary,  the  retort  may  be  placed  in  cold 
water  to  moderate  the  action.  The  contents  of  the  retort  are  diluted 
with  water,  and  the  precipitated  yellow  flocks  are  collected  and  washed 
with  water.  The  mother-liq[uor,  when  concentrated,  freed  from  crystals 
of  oxalic  acid,  and  diluted  with  water,  yields  an  additional  quantity  of 
the  product  The  flocks  may  be  crystallised  from  water  containing 
nitric  or  hydrochloric  acid  (Strecker). 

Properties.  The  yellow  or  orange-yellow  crystals  lose  their  water 
at  100°,  becoming  at  the  same  time  darker  in  colour  if  they  have  been 
crystallised  from  hydrochloric  acid  (Strecker).  They  assume  a  dark- 
brown  colour  in  sunlight  (Laurent),  and  explode  when  heated 
(Oerhardt). 

Laorent.         Boeengarten.     Strecker. 
mean.  mean,  mean. 

40  0 240  51-95    61-34 61-67  621 

4N.... 66  1212    11-20    12-70  126 

22  H    22  4-76    440    606  4-9 

ISO 144  8117    8306    80-67  804 

C»N«X*H«OW...    462    10000    10000    10000    1000 

The  above  is  Strecker^s  formula  t  Laurent  propoied  0^*N*H»0*.    For  Btaibl- 
■climidt'a  Tiews  on  the  formula  of  cathoteline,  see  Poffff.  108,  642. 

Combinations.  A.  With  Water.  —  Cacotheline  crystallised  from 
water  containing  nitric  acid  lost  4'1  p.c.  of  water  at  100°  ^2  at.  =  3*8 

{>.  c),  but  when  crystallised  from  water  containing  hydrochloric  acid,  it 
ost  1-9  p.  c.  (1  at.  =  1-9  p.  c.  HO)  (Strecker). 

Oacotheline  is  nearly  insoluble  in  water,  either  cold  or  boiling. 

B.  With  Acids.  —  Oacotheline  dissolves  in  acids  and  combines  with 
them  like  a  base,  forming  salts,  which  are  easily  decomposed,  even  by 
water.  From  its  solution  in  strong  hydrochloric  acid,  water  throws 
down  orange-yeUow  lamineB,  free  from  hydrochloric  add  after  slight 
washing ;  the  crystals  obtained  from  a  solution  in  nitric  acid  are  tdso 
free  from  acid  when  thoroughly  washed  (Strecker). 

Sulphate  of  Cacotheline.  — A  solution  of  cacotheline  in  sulphuric  acid 
deposits  vellow  crystals,  which  retain  sulphuric  add  after  washing  with 
alcohol  (Strecker). 

Chloroplatinate  of  Cacotheline,  —  From  a  solution  of  cacotheline  in 
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BtroDg  bydrocbloric  acid,  bichloride  of  platinum  tlirows  down,  after  long 
standing,  yellow  needles,  to  which  the  solution  afterwards  solidifies. 
The  crystals  are  washed  with  water  and  ether-alcohol.  —  Lemon-yellow : 
stable  at  100^ ;  explodes  when  cautiously  heated  (Strecker). 

Strecker. 

C«N*X'H«0»Ha,2a  ....    569-5    8518 

Pt  98-7    U-82    14-4— 14-8 

0«N'X?H«0»;aa,PtCP....    668-2    10000 

C.  With  Oxides.  —  Cacotheline  dissolves  easily  m  aqueous  ammonia, 
potash,  or  baryta ;  the  ammoniacal  solution  throws  oown  a  flocculent 
precipitate  from  neutral  acetate  of  lead  and  silver-salts  (Strecker). 
—  The  solution  in  ammonia-water  turns  green,  and  ultimately  brown, 
when  warmed  (Laurent ;  Strecker).  After  the  free  ammonia,  alcohol 
throws  down  from  the  solution,  blackish-green  flocks,  the  green  aqueous 
solution  of  which  is  precipitated  green  by  acetic  acid  and  by  neutral 
acetate  of  lead  or  nitric  acid  (Gernardt).  On  one  occasion  the  anmio- 
niacal  solution  deposited  a  base  containing  hyponitric  acid,  insoluble 
in  water  and  alcohol,  but  easily  soluble  in  hydrochloric  acid,  and  pre- 
cipitated from  the  solution  by  ammonia  as  a  yellow  jelly,  and  by  bichlo- 
ride of  platinum  as  a  reddish-yellow  double  salt.  This  double  salt, 
when  dried,  turns  black,  with  a  golden-green  reflex,  but  when 
moistened  with  a  drop  of  alcohol,  it  again  becomes  reddish-yellow; 
when  very  highly  dried,  it  appears  of  a  bluish-red  colour,  which  is 
changed  to  orange-red  by  a  drop  of  water.  It  dissolves  in  oil  of 
vitriol  with  fine  rose-red  colour,  changing  to  lilac  when  strongly  heated. 
It  explodes  when  heated  alone,  leaving  23  p.  c.  of  platinum  (Laurent). 

Tne  solution  of  cacotheline  in  caustic  potash  is  brownish-yellow 
(Gerhardt). 

Cacotkeline-Batyta, -^When  cacotheline  is  boiled  with  water  and 
carbonate  of  baryta,  carbonic  acid  is  evolved,  and  a  deep-brown  solu- 
tion formed,  from  which  an  amorphous  brown  powder  is  deposited  on 
standing,  and  more  on  the  addition  of  alcohol.  The  powder  is  soluble 
in  water  with  brown  colour.  —  After  drying  in  a  vacuum,  it  loses  10*5 
p,  c.  of  water  at  120*  (7  at.  =  10-6  p.  c.  HO)  (Strecker). 

Dried,  Strecker. 

C«N»X*H«OW,. .    462       86-78 

BaO  76-6    1422    141 

C*«N«X«H«0»3aO....     688-5    10000 

Cacotheline  with  Lead-oxide.  —  From  a  solution  of  neutral  acetate  of 
lead,  mixed  with  nitrate  of  cacotheline,  ammonia  throws  down  yellow 
flocks,  which,  after  drying  at  100%  contain  57*6  p.  c.  lead-oxide,  or 
about  6  at.  to  1  at.  of  cacotheline  (Strecker). 

Cacotheline  with  Silver-oocide,  — Obtained  in  the  same  way  as  the  lead- 
compound,  nitrate  of  silver  being  substituted  for  acetate  of  lead. 
Yellow  precipitate,  containing  21*6  p.  c.  of  silver,  or  1  at.  to  1  at.  of 
cacotheline  (Strecker). 

Cacotheline  dissolves  slightly  in  alcohol,  according  to  Laurent.  It 
is  easily  soluble  in  boiling  alcohol  and  ether^  before  drying,  but  nearly 
insoluble  after  drying  (Gerhardt). 
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Primary  Nuckua  C^W* ;  Oxygen-nucleus  C*"BP*0*, 

Ursone. 

H.  Trommsdokfp.    N.  Br.  Arch.  80,  273;  Chem.  Cenir.  1855, 115. 
Hlasiwetz.     Wien.  Acad.  Ber.  16,  293;  N.  Br.  Arch.  85,  15;  J.pr. 
Chem.  66,  123. 

fiburw.— In  the  loayes  otArMus  Uva  Urn  (Trommsdorff), 

Preparation.  The  coarsely-powdered  leaves  are  exhausted  with 
ether,  and  the  crystalline  deposit  which  forms  in  the  extract  is  washed 
with  ether  and  crystallised  from  alcohoL  —  In  the  preparation  of 
arbutin  (xv,  419^  ursone  remains  in  that  portion  of  tiie  alcoholic  extract 
which  is  insoluole  in  water,  and  may  be  obtained  by  washing  with 
ether  and  boiling  with  alcohol.  In  the  latter  case  it  is  to  be  purified 
by  washing  with  ether  and  recrystallising  from  alcohol,  with  the  help 
of  animal  charcoal  (Trommsdoi^. 

Properties.  Colourless,  silky  needles  (Trommsdorff),  which  melt  at 
198<> — 200%  and  solidify  to  a  crystalline  mass,  or  when  heated  above 
their  melting-point,  to  an  amorphous,  fissured  mass  (Hlasiwetz).  Boils 
at  a  higher  temperature,  and  sublimes  apparently  unaltered  (Tromms* 

dorfP). 

Hlafliwets. 
mean, 

78-43    M 78-40 

1111    1117 

10-46    10-43 

C«H»*0* ........    306    100  00    10000 

According  to  Hlasiwetz,  it  has  the  formula  O^ff^O'  and  is  allied  to  hartin. 

Ursone  bums  with  a  yellow  smoky  fiame,  without  leaving  charcoal. 
It  dissolves  partially,  with  orange  colour  in  cold  oil  of  vitriol^  and  car- 
bonises when  heated  therewith,  evolving  sulphurous  acid.  —  With 
Jiiming  nitric  acid  it  evolves  a  little  nitric  oxide,  and  forms  a  yellow  solu- 
tionjjprecipitable  bv  water  (Trommsdorff). 

Ursone  is  insoluble  in  water  and  in  dilute  acids  and  cdkalis,  and  but 
slightly  soluble  in  alcohol  and  ether  (Trommsdorff). 

Oopygen-nucUus  C^^H'^O*. 

Arnicin. 

Lbsoubdais.     N.  Ann.  Chim.  Phys.  24,  63;   Ann,  Pharm.  67,  261; 
/.  pr.  Chem.  45,  363. 


o^lOO^, 
240 

34  U     !••• 

34 

4  0 

32 
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Walz.  i\r.  Jahrb,  Pharm.  13,  175  ;  14,  79  ;  Fharm,  Viertelj.  10,  188; 
Kopp's  Jakresher.  1860,  544.— J^.  Jahrh.  Pharm.  15,  329;  N.  Br. 
Arch.  108,  1 ;  Pharm.  Viertelj,  11,  1 ;  Kopp'a  Jahresber.  1861,  752. 

The  bitter  principle  of  Arnica  mofUana  (Haindbuoh,  riii.  [2],  66).  From  tliis 
plant,  Pfaff  (S^Mt.  der  Mai.  med.  3,  209),  and  Gheyallier  A  Laesaigne  {ToMckenbucky 
1821,  91)  obtained  resins,  Bastick  an  amorpbouB  alkaloid,  Pavesi  a  renn  allied  to 
santonin.  Peretti,  bj  distilling  arnica-flowers  with  solution  of  oaustio  ^otasb^ 
obtained  a  TolatUe  base,  which  O.  Hesse  (Atm.  Pharm.  129,  254)  recognised  aa 
ammonia  with  traces  of  trimethjlamine.  —  Amicin  occurs  more  abundantly  in  the 
flowers  than  in  the  root  (Walz). 

Preparation.  A.  From  the  root.  Arnica-root  is  freed  from  volatile 
oil  by  distillation  with  water ;  the  residue  is  pressed  and  exhausted 
with  alcohol ;  the  tincture  is  digested  with  oxide  of  lead ;  and  the  dis- 
solved lead  is  removed  by  means  of  hydrosulphuric  acid.  The  alcohol 
is  then  distilled  off,  and  the  residue  evaporated  to  dryness,  after  which 
the  arnicin  is  extracted  by  ether.  Tne  ethereal  solution  is  shaken 
with  solution  of  caustic  potash,  to  which  it  gives  up  fat  and  colouring 
matter,  and  after  separation  from  the  alkaline  liquid,  it  is  treated  with 
animal  charcoal  and  evaporated  to  dryness.  The  residue  is  dissolved 
in  weak  alcohol,  and  the  filtrate  evaporated  or  precipitated  with  water. 
In  this  way  13  pounds  of  the  root  yield  about  an  ounce  of  arnicin 
(Walz). 

B.  From  Arnica  flowers.  1.  The  flowers  are  exhausted  with  ether; 
the  ether  is  distilled  off ;  and  the  amicin  is  extracted  from  the  residual 
fatty  mass  by  alcohol  of  sp.  gr.  0*85.  A  little  fat  which  is  taken  up 
at  the  same  time  may  be  separated  by  repeated  solution  in  weak 
alcohol.  Purification  is  effected  by  animal  charcoal.  —  2.  The  alcoholic 
tincture  of  the  flowers  is  treated  with  animal  charcoal  to  remove 
chlorophyll ;  the  filtrate  is  evaporated,  and  the  residue  exhausted  with 
ether ;  the  fat  and  arnicin  taken  up  thereby  are  separated  as  in  1.  — 
8.  An  aqueous  decoction  of  the  flowers  is  precipitated  by  tannic 
acid,  and  the  precipitate  is  washed  (not  too  long),  dried,  triturated, 
and  exhausted  with  alcohol.  The  solution  is  agitated  with  levigated 
oxide  of  lead  to  remove  tannic  acid,  filtered,  treated  with  hydrosul- 
phuric acid,  and  freed  from  alcohol  by  distillation,  whereupon  fat  is 
deposited,  to  remove  which  the  amicin  is  precipitated  by  water.  The 
precipitate  is  purified  by  washing  it  with  water,  dissolving  in  alcohol, 
digesting  the  solution  with  animal  charcoal,  and  precipitating  with 
water.    It  is  then  dissolved  in  ether  and  left  to  evaporate  (Wak). 

Lebourdais  allows  a  strong  aqueous  infusion  of  the  flowers  to  run 
slowly  through  a  thick  layer  of  purified  animal  charcoal,  which  takes 
up  colouring  matter  and  the  bitter  principle.  He  then  washes  the 
charcoal  with  water,  dries,  and  exhausts  it  with  hot  alcohol.  On 
evaporating  the  filtrate,  the  amicin  remains  as  a  neutral  turpentine- 
like mass,  very  slightly  soluble  in  water,  but  soluble  in  all  proportions 
in  alcohol.  —  On  attempting  to  precipitate  the  colouring  matter  with 
neutral  acetate  of  lead,  before  treating  with  animal  charcoal,  the 
greater  part  of  the  amicin  is  thrown  down  at  the  same  time  (Leboiu:- 
dais). 

bastiok's  alkaline  amicin  is  extracted  from  the  flowers  by  alcohol 
containing  sulphuric  acid.  The  tincture  is  digested  with  a  slight 
excess  of  lime  and  filtered ;  the  filtrate  is  saturated  witii  dilute  sul- 
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phuric  acid,  again  filtered,  and  evaporated-;  the  resin  thereby  thrown 
down  is  removed,  and  the  liquid  is  exactly  neutralised  with  carbonate 
of  potash  and  separated  from  the  resulting  precipitate.  The  filtrate  is 
then  shaken  with  a  large  excess  of  carbonate  of  potash  and  ether,  to 
which  it  gives  up  the  arnicin.  Thus  obtained,  amicin  is  bitter,  alkaline, 
soluble  in  water,  alcohol,  and  ether,  and  combines  with  acids  to  foim 
crystallisable  salts,  which  are  precipitated  in  dense  flocks  by  tincture 
of  galls  (Bastick,  Pharm.  Journ.  3,  386 ;  Jahrb.  pr.  Pharm.  24,  44 ; 
N.  J.  Pharm.  19,  454). 

Pavesi  (J.  Medic,  de  Bruxelles,  1859,  61 ;  abstr.  Pharm.  Viertelj.  9, 
290)  prepares  arnicin  in  the  same  manner  as  sajitonin  (xvi,  249)  by 
extraction  with  lime  and  alcohol.  He  thus  obtains  a  dark-yellow, 
viscid,  nauseously  bitter  resin,  insoluble  in  water,  but  soluble  in  alkalis, 
and  precipitable  therefrom  by  acids.  It  dissolves  slightly  in  alcohol 
and  ether. 

Properties.  —  Walz's  amicin  forms  a  golden-yellow,  amorphous 
mass,  free  from  nitrogen. 

Walz. 
mean,    at  100*. 

40  0 240    71-85    71-78 

30  H    30    8-99    919 

8  0 64    1916    1903 

C«H«0» 334    10000    10000 

Walz's  earlier  formula,  O^H*H>^^  agrees  very  nearly  with  these  numbers. 

Arnicin  is  decomposed  by  boiling  with  actcfo,  with  separation  of 
dark  flocks.  It  is,  however,  not  a  glucoside.  —  It  hardens  with 
nitric  add,  and  assumes  a  yellowish-brown  colour  with  oil  of  vitriol, 
without  undergoing  solution.  —  When  alcoholic  amicin  is  heated  for 
some  time  to  100°  with  caustic  potash^  and  the  residue  is  distilled  with 
dilute  sulphuric  acid,  a  large  quantity  of  resinous  flocks  is  deposited, 
whilst  oil  and  acid  water,  containing  valerianic  or  butyric  acid,  pass 
over  (Walz). 

Arnicin  dissolves  only  slightly  in  watery  but  is  soluble  in  aqueous 
ammonia  and  in  alkalis.  Its  alcoholic  solution  forms  crystals  with 
caustic  baryta.  It  forms  a  white  precipitate  with  basic  acetate  of  lead, 
also  with  solutions  of  silver-oxide,  mercurous  oxide,  and  platinio 
oxide. — Amicin  is  soluble  in  ether  (Walz). 

Besins  of  Arnica-root.  —  A.  Eesin  soluble  in  ether.  When  an  alcpholic 
tincture  of  the  root,  previously  exhausted  with  water,  is  freed  from 
substances  precipitable  by  oxide  of  lead  and  from  oxide  of  lead  taken 
up  at  the  same  time,  then  evaporated  and  exhausted  with  ether,  this 
li(juid  takes  up  the  arnicin.  The  portion  remaining  undissolved,  when 
mixed  with  an  acid,  yields  flocks  of  the  resin,  which  is  purified  by  dis- 
solving in  alcohol,  digesting^  with  animal  charcoal,  and  precipitating^ 
with  water.  —  It  forms  a  clear,  yellowish-brown  mass,  which  is  soft 
and  pasty  at  100°.  Has  a  peculiar  odour,  and  a  somewhat  acrid  taste. 
Contains  65*72  p.  c.  C,  8*50  H.,  and  25*78  0.,  corresponding  to  the 
formula  C^H^O**^  (65*57  C,  819  H.)  (Walz). 

B.  Resin  insoluble  in  ether,  —  When  the  portion  of  the  alcoholic 
extract  insoluble  in  ether  is  treated  with  water,  the  yellow  colouring 


864       PRIMARY  NUCLEUS  C«H«;  OXTGEN-NUCLBUS  C«H»H)». 

matter  is  dissolved,  whilst  this  resin  remains  behind.  It  is  purified  by 
dissolving  it  in  alcohol  and' precipitating  with  water.  —  Dark-brown, 
easily  pnlverisable  mass,  having  a  harsh  taste.  Contains  51-81  p.  c.  C, 
6-5  H.,  and  41-69  0.,  corresponding  to  the  formula  C*"H*0*  (51-5  C, 
6-45  H.)  (Walz). 

Arnica  yellow,  — Amorphous  yellow  mass,  soluble  in  water.  The 
lead-compound  contains  80-0  p. c.  C,  3-9  H.,  21-0  0.,  and  450  PbO, 
=  C**H»0^,3PbO.  (Walz). 


Oxygm-nucleua  C^^H'W* 

Elaterin. 

C*»IPH)"  =  C^E^^^G". 

HENinsL.    J.  Royal  Inst.  1,  532. 

MoBBiES.    Edin,  Med.  and  Surg.  Jaurn.  No.  107,  339 ;    Repert.  39, 

134. 
Gl.  Marquabt.    Repert.  46,  8. 
GoLDiNG  Bird.    Repert.  73,  222. 
ZwENOER.    Ann,  Pkarm,  43,  359. 
Walz.    N.  Jahrh.  Pkarm.  11,  21,  and  178. 

Braconnot  (J.  PAy«.  84,  294)  described  a  bitter  Bubstanoe,  FariB  {SSpert.  13,  270) 
a  toft  resin,  from  ecbalium,  as  EUUerin. 

Source,  In  the  fruit  of  Ecbalium  Elaterium  {Handbuchj  viii,  37)  and 
in  the  powder  which  is  deposited  from  the  sap,  the  ofiicinal  Elaterium 
album  and  nigrum.  —  The  fruit  collected  in  autumn  contains  no  elaterin, 
but  only  chlorophyll  (Marquart),  or  at  least  the  elaterin  is  less  easily 
prepared  from  it,  and  is  obtained  only  in  small  quantity  (Walz). 
Elaterium  aUmm  contains  15  to  26  p.c.  (Morries),  40  p.  c.  (Kennel), 
50  p.  c.  (Walz)  of  elaterin. 

Preparation.  1.  White  elaterium  is  exhausted  with  boiling  alcohol; 
the  tincture  is  evaporated  to  half  its  bulk,  and  the  elaterin  is  precipi- 
tated by  boiling  water.  It  still  requires  to  be  purified  by  washing 
with  ether  and  crystallising  from  absolute  alcohol  (Zwenger).  —  2.  The 
portion  of  elaterium  insoluble  in  water  is  exhausted  with  alcohol,  and 
the  tincture  is  evaporated  to  an  oil,  and  poured  while  still  warm  into 
boiling  caustic  potash.  The  chlorophyll  is  thereby  retained  in  solution, 
whilst  the  elaterin  is  gradually  thrown  down  as  a  crystalline  precipitate) 
which  is  purified  by  washing  with  water  (Morries). 

.  3.  The  expressed  juice  of  the  fruit  is  evaporated  to  an  extract, 
which  is  exhausted  with  alcohol;  the  solution  is  precipitated  with 
alcoholic  neutral  acetate  of  lead;  the  filtrate  is  freed  from  lead  by 
hydrosulphuric  acid,  and  evaporated;  the  residue  is  exhausted  with 
ether;  the  undissolved  portion  taJken  up  by  alcohol;  and  the 
elaterin  precipitated  from  the  alcoholic  solution  by  water.  The  ether 
dissolves  a  little  elaterin,  which  remains  behind  on  evaporating  the 
ethereal  extract  and  exhausting  the  residue,  first  with  water  and  then 
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with  ether.  —  The  pressed  fruit  still  contains  elaterin,  which  may  bo 
obtained  by  extraction  with  alcohol  (Walz). 

Properties.  Colonrless,  shining,  six-sided  tables  (Zwenger) ;  rhombic 
needles  striated  on  the  sides  (Merries).  Melts  [between  100^  and 
150°  (Hennel);  a  little  over  100°  (Morries)]  exactly  at  200°,  first 
becoming  yellow,  to  a  transparent  yellowish  amorphous  mass,  which 
cracks  on  cooling  (Zwenger).  —  Tastes  very  bitter  (Hennel),  bitter 
and  styptic  (Morries),  very  slightly  acrid  alone,  and  extremely  bitter 
when  dissolved  in  aJcohol  (Marquart).  —  ^th  of  a  grain  kills  a  dog 
in  a  day  or  two  (Morries).  Its  acts  as  an  extremely  powerful  cathartic 
and  emetic  (Marquart).  —  Neutral.    Free  from  nitrogen  (Zwenger). 


1 

40  0 

28  H 

o/lOO* 

240 

28 

10  0 

80 

68*96    

Zwenger. 
mean, 

68-46 

804    

8-22 

2300    

28-32 

C«H»OW 848    10000    10000 

Acoording  to  Zwenger  the  formula  is  C^H^^O^. 

Decompositions.  Elaterin  decomposes  when  strongly  heated^  evolving 
white  fumes  having  a  somewhat  suffocating  odour,  and  bums  with  a 
smoky  flame  (Zwenger).  —  It  dissolves  in  oil  of  vitriol  with  dark-red 
colour,  and  is  precipitated  from  the  solution  as  a  brown  substance  by 
water  (Zwenger;  Morries).  The  solution  is  rendered  pale  red  by 
permanganate  of  potash  (Guy).  —  Elaterin  is  decomposed  by  nitf'ic  acid, 
forming  a  transparent  gum  (Morries).    See  below. 

Elaterin  is  insoluble  in  water.  ^-  It  dissolves  in  fuming  mtric  acid, 
from  which  it  is  precipitated  unaltered  by  water  (Zwenger).  —  It  is 
insoluble  in  dilute  acids  and  alkalis,  and  does  not  precipitate  alcoholic 
solutions  of  metallic  salts.  Aqueous  solutions  of  metallic  salts  pre- 
cipitate elaterin  from  its  alcoholic  solution  in  the  same  manner  as 
water  (Zwenger). 

Elaterin  dissolves  in  15  parts  of  cold,  and  2  parts  of  hot  alcohol, 
and  in  290  parts  of  ether  (Hennel).  It  is  slightly  soluble  in  cold,  and 
easily  soluble  in  hot  oil  of  turpentine  (Marquart),  and  in  hot  olive  oil 
(Morries). 

Appendix  to  Elaterin. 

1.  Prophetin. 

Walz  &  Winckleb.    K.  Jahrb.  Pkarm.  11,  81. 
Walz.    JST.  Jahrb.  Pharm.  11,  178. 

Source.    In  Cucumis  Prophetarum  and  in  Echalium  Elaterium. 

Preparation.  A.  From  the  fruit  of  Cucumis  Prophetarum.  ^- The 
juice  of  the  fruit,  clarified  by  standing  and  boiling,  is  evaporated  over 
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the  water-bath  to  a  symp,  and,  after  coolings  mixed  with  4  times  its 
volume  of  80  p.  c.  alcohol  and  filtered.  The  alcohol  is  separated  hy 
distillation,  and  the  residue,  evaporated  to  a  thin  syrup,  is  shaken 
with  ether  so  long*  as  it  gives  up  a  bitter  substance.  The  ethereal 
solution  leaves,  on  evaporation,  a  turpentine-like  residue,  which 
dries  up  over  the  water-bath  to  a  white,  resinous,  friable  mass 
(Winckler). 

B.  From  EcbaUutn  JEJ/a^mum.  —  Together  with  ecbalin,  hydro- 
elaterin,  and  elateride.  —  The  entire  pUmt,  dried  and  coarsely  pow- 
dered, is  exhausted  with  boiling  alcohol ;  the  extract  is  mixed  with 
water,  and  the  alcohol  distilled  off ;  and  the  aqueous  liquid,  filtered 
from  the  resin  which  is  deposited,  is  employed  for  the  preparation  of 
prophetin,  hydro-elatenn,  and  elateride.  The  resin  is  used  for  the 
preparation  of  ecbalin. 

a.  Prqwratian  of  Prophetin.  —  The  solution  is  precipitated  with 
neutral  acetate  of  lead,  filtered,  and  again  precipitated  with  basic 
acetate  of  lead ;  this  second  precipitate  is  likewise  removed  or  is  redis- 
solved  in  a  large  quantity  of  water  [the  Drocipitate  oontuns  prophetin  and 
elateride :  it  ia  doubtful  to  me  which  process  WaJz  intends  to  indicate  (Kr.)] ;  the 

dissolved  lead  is  removed  by  the  addition,  first  of  an  insufficient  quantity 
of  sulphuric  acid  and  then  of  carbonate  of  soda ;  the  slightly  alkaline 
solution  is  precipitated  by  aqueous  tannic  acid  (an  excess  oi  which 
redissolves  the  precipitate);  the  precipitate  is  washed  slightly, 
pressed,  and  digested  in  alcohol ;  and  the  filtered  alcohoHc  solution  is 
shaken  up  with  hydrated  oxide  of  lead,  filtered,  and  concentrated, 
whereupon  the  prophetin  is  slowly  deposited  in  the  form  of  a  white 
powder.  This  and  the  quantity  subsequently  obtained  is  washed  with 
water,  dissolved  in  alcohol,  and  crystallised  by  adding  water  till 
doudiaess  is  produced,  and  leaving  it  at  rest 

b.  Preparation  of  nydro-tlaUrin  and  Elateride.  —  The  mother-liquor 
from  which  prophetin  has  been  separated  is  evaporated  to  dryness ;  the 
residue  is  redissolved  in  water  and  evaporated ;  and  the  hydro-elaterin  is 
extracted  from  the  residue  by  ether,  whilst  elateride  remains  undis- 
solved. The  latter  body  is  purified  by  dissolving  it  in  absolute  alcohol, 
and  evaporating  the  filtered  solution. 

c.  Preparation  of  Echalin.  —  The  resin  obtained  as  above  is  dissolved 
in  ether ;  the  solution  is  digested  with  animal  charcoal  and  filtered ; 
the  ether  is  distilled  off  ;  and  the  residue,  after  drving  completely  at 
100°,  is  again  dissolved  in  ether,  and  digested  with  animal  charcoal. 
The  filtered  solution  is  then  evaporated,  or  precipitated  with  water. 

Properties*    Prophetin  forms  a  yellowish-white  powder,  seen  under 

the  microscope  to  consist  of  resinous  granules.     It  loses  2*5  p.  c.  in 

weight    over    the   water-bath.    Free    from   nitrogen.    Tastes  very 

bitter. 

Walz.  Wall, 

a.  h. 

Dried  t  mean. 

46  C   276    6509    64-91      to        66-76    6480 

86  H 86    S'49    839       „  8*48    767 

14  O  112     26-42    26-70       „         25'77    2763 

C*»fl»0"  ...,    424    10000    100-00       „       10000    „..„..    10000 


PROPHETIN.  367 

Walz  calculates  liis  analvses  incorrectlj  (K#t).  —  a  was  obtained  from  CWumis,  h 
from  Ecbalium. 

Decompositions.  Prophetin  dissolves  in  oil  of  vitriol  with  red-brown 
colour.  —  When  boiled  with  hydrochloric  acidy  it  breaks  up  into  sugar 
and  propheretin,  which  separates  in  the  form  of  a  resin,  and  after  wash- 
ing and  dissolving  in  ether,  remains  as  an  amorphous  resin  (Walz  sub- 
sequently obtained  crystals),  containing,  on  the  average  (from 
Cucumis),  71*11  p.  c.  C,  9*12  H.,  and  19'77  0.  From  these  numbers 
Walz  calculates  the  formula  C^H'W  (71-86  p.c.  0.,  9*00  H.),  and 
represeots  the  decomposition  by  the  equation — 

On  one  occasion  he  obtained  from  prophetin  78'5  p.  c.  of  propheretin 
and  19'6  p.  c.  of  sugar,  on  another  occasion  84  p.  c.  of  sugar. 

Cambination$,  Prophetin  dissolves  slightly  in  cold,  and  in  200  parts 
of  boiling  wcUer.  It  (fissolves  in  alcohol  of  80  p.  c,  and  in  near^  all 
proportions  of  absolute  alcohol,  from  which  it  is  precipitated  by  water. 
It  is  freely  soluble  in  ether*  It  is  precipitated  by  aqueous  tannic  acid 
in  white  flocks. 

2.  Ecbalin  or  Elateric  acid.  —  Preparation  866  aboT6.  Yellow,  soft 
resin.  Very  bitter  and  acrid.  It  is  converted  by  chlorine-water  into  a 
white  friable  substance,  and  is  decomposed  by  nitric  acid,  with  deep  red 
coloration,  and  also  by  oil  of  vitriol.  —  It  dissolves  in  20  parts  of  water, 
and  is  soluble  in  aqueous  alkalis,  from  which  it  is  precipitated  by  acids, 
and  in  alcohol  and  ether. 

Lead-salts  precipitate  ecbalin  (Walz). 

Wak. 


Calculation  aooordinff  to  Walz, 

40  q 240    7101    71-44 

84  H    84    1006    1048 

8  0 64    18-98    18-08 

C»HK)« 888    10000    10000 

3.  Hydroelaterin. — Yellow,  amorphous,  friable  mass,  soluble  in 
water,  alcohol,  and  ether.  Does  not  yield  sugar  with  acids.  The 
solution  in  caustic  potash  is  precipitated  by  acids. 

Calculation  according  to  Walz,  Walz. 


40  C 

30  H 

>•.          mTmJ         •••■4 

•  ••          OU       •••• 

96 

...      66-67    .... 

....        8*01     .... 
....      2718    .... 

....      6538 
8*06 

12  0 

....      26-66 

C«H»0» 

...    ooo    .... 

....    10000    .... 

....    10000    .... 

....     10000 

4.  Elateride.  —  Intensely  bitter  substance,  precipitated,  unaltered 
from  its  solution  in  strong  adds  by  water,  without  forming  sugar.  In- 
soluble in  water  and  ether,  but  soluble  in  alcohol  and  alkalis,  from  the 
latter  of  which  it  is  precipitated  by  acids. 


Calculation  according  to  WaU, 

Wal2. 

( 

%t  100». 

40  0 

240    

...      51-72    

62-66 

62-Od 

82  H 

•  ••••••             O  JB         •  •  •  ■ 

6-89    

6-89 

6-76 

24  0 

■•»•••■•        JLvO        •••• 

....      41-89    

40-45 

4115 

C«H^O»* . 

264    .... 

....    10000    

10000 

10000 

Walz  calculates  all  theee  analyee*  incorrectly  (Er.). 
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Oxygen-nuclms  C^H»*0". 

CoriamjTtin. 

SiBAN.    Par.  Soc.  BuU.  6,  87 ;  N.  J.  Phcu^.  45,  487 ;   abstr.  Ccmpt. 
rend.  57,  798 ;  Chem.  Centr.  1864,  367 ;  Pharm.  Viertelj.  14,  93. 

A  gluooside  contamed  in  the  leaves  and  fruit  of  Corictria  myrtifolia. 

Preparation.  The  sap  of  the  fresh  plant,  or  the  aqueous  decoc- 
tion of  the  dried  plant,  is  precipitated  by  basic  acetate  of  lead,  and 
filtered ;  and  the  liquid,  freed  from  excess  of  lead  by  hydrosulphuric  acid, 
is  evaporated  to  a  syrup.  When  shaken  with  ether,  the  syrup  gives 
up  to  that  liquid  the  coriamyrtin,  which  remains  on  evaporation,  and  is 
purified  by  crystallisation  from  alcohol.  100  pounds  of  the  young 
shoots  yield  7'5  grammes  of  impure  crystals. 

White,  inodorous  four-  or  six-sided  prisms,  apparently  monoclinic. 
Very  bitter  and  poisonous.  Exerts  a  right-handed  action  on  polarised 
light.  Does  not  lose  weight  at  200"* ;  melts  at  220°  to  a  colourless 
liquid,  which  solidifies  in  a  crystalline  mass.  Neutral  Free  from 
nitrogen. 

at  100*.  Biban. 


40  0 

24  H 

14  O 

240  

24  

112  

...   68-86  

6-88  

...   29-76  

...   68-69  

6-56  

...   29-76  

...   68-90 

6-49 

...   29-61 

C«H«0" 876    100-00    100*00    100*00 

Coriamyrtin  turns  brown  on  prolonged  Jusion^  and  afterwards  car- 
bonises. —  It  is  rapidly  decomposed  by  warming  with  nitric  acidy  form- 
ing a  clear  solution.  Other  acids,  including  acetic  and  oxalic,  decom- 
pose it,  with  formation  of  sugar  and  resin.  Emulsin  does  not  act 
upon  it. 

Coriamyrtin  dissolves  in  70  parts  of  water  at  22^,  and  slightly  in 
boiling  water.  The  solution  is  not  precipitated  by  chloride  of  platinum 
or  phosphomolybdic  acid. 

Nearly  insoluble  in  bisulphide  of  carbon.  Dissolves  in  49*7  parts  of 
86  p.  c.  alcohol  at  22**,  and  very  freely  in  boiling  alcohol^  crystallising 
on  cooling.    Dissolves  in  ether^  chlorofot^,  and  hmzena. 


Primary  Nucleus  G^E^ ;  Oxygen-nucleus  O^^K)^. 

Asclepione. 

C.  List.    Ann.  Pharm.  69, 125 ;  abstr.  Pharm.  Centr.  1849, 283. 

Discovered  by  List  in  the  milk-sap  of  AscUpias  syriaca  (Hand' 
buch  viii,  [2],  57),  John  {Chem.  Schr.  2, 26)  having  previously  described 
a  resin  obtainable  therefrom. 

A  resinous  substance  and  a  bitter  principle  {Asclepiadiny  Asclepin) 
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from  Asclepias  Vinceioxicum  have  been  described  by  Feneulle  (J.  Phann. 
11,  305). 

The  sap  which  flows  from  incisions  in  Asclepias  syriaca  curdles  when 
warmed,  from  coa^lation  of  albumin,  which  encloses  the  asclepione. 
The  coagulum  is  exhausted  with  ether  to  remove  the  asclepione,  which, 
after  evaporating*  the  ether,  crystalUses  on  further  concentration  of  the 
remaining  clear  liquid.  The  product  is  purified  by  dissolving  it  in  an- 
hydrous ether,  a  foreign  substance  then  remaining  undissolved. 

White,  cauliflower-like  mass,  forming  when  slowly  evaporated, 
delicate  radiated  tufts.  Inodorous  and  tasteless.  Melts  at  104^,  and 
solidifies  on  cooling  to  an  amorphous,  transparent  mass. 

List. 
mean, 

40  0 240    M 74-64    74-68 

34  H 84    10-66    10-61 

6  0 48    14-90    14-71 

C«H»*0« 322    10000    100-00 

Asclepione,  when  heated  above  its  melting-point,  assumes  a  yellow 
colour,  and  evolves  an  odour  of  caoutchouc.  —  It  dissolves  unaltered  in 
hot  strong  caustic  potash. 

Insoluble  in  water  and  alcohol^  but  easily  soluble  in  ethery  and  less 
freely  in  acetic  acidy  rock-oily  and  oil  of  turpentine. 


Oxygen-nucleus  C^'H'K)".' 

Zanthozylin. 

C^BPK)**  =  C«H«*0",0». 

Stenhouse.  N,  Phil  Mag.  7,  28 ;  Ann.  Pkarm.  89,  251 ;  J.  pr.  Chem. 
61,497;  Kopp's  Jahresber,  1854,  639.  — ^nn.  Pharm.  104,326; 
Pharm.  Joum.  17,  19 ;  J,  pr.  Chem.  73, 179  j  Kopp^a  Jahresber.  1857, 
482. 

Occurs  in  Japan  pepper,  the  fruit  of  Xanthoxylum  piperatum  or 
aZaf ttm  (Handbuch,  viii  [2],  21).  —  On  distilling  the  ground  pepper  with 
water,  a  floating  oil  is  obtained,  from  which  the  xanthoxylin  separates 
on  cooling ;  it  remains  behind  when  the  oil  is  freed  from  xanthoxylene 
(xiv,  315)  by  distillation  at  130"*.  —  Xanthoxylin  crystallises  also  on 
concentrating  the  alcoholic  tincture,  and  may  be  freed  from  resin  by 
washing  it  with  cold  aqueous  ammonia.  It  is  purified  by  recrystaf- 
lisation  from  ether  or  alcohol. 

Large,  colourless  crystals  of  the  oblique  prismatic  system,  having 
a  silky  lustre.  Pig.  85  without/.  Angle  t  :  t  =  90*  ;  a  :  <  =  142°50' ; 
a  :  I  =r  127°  10' ;  «  :  *  =  121°  10' ;  u  in  front :  t  =  96*»  30'.  The  crys- 
tals are  tabular  in  form  from  predominance  of  i ;  a  and  u  imperfectly 
formed.  Cleavable  parallel  to  i  and  t  (Miller).  —  Xanthoxylin  is  sus- 
ceptible of  distillation.  It  melts  at  80°  and  solidifies  at  78''.  Has  a 
faint  odour  like  stearin  and  an  aropiatic  t^ist^.    Neutral. 

VOL.    XVIT.  2  B 
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40  0 240    61-22    61*09  6097 

24  H 24    612    6-68  614 

16  O 128    82 66    8229  8289 


0«»H?*0" 892    100-00    10000    10000 

Xanthoxylin  is  converted  by  nitric  aeid  into  oxalic  add.  It  is  in- 
soluble in  water,  but  easily  solable  in  alcohol  and  ether.  The  alcoholic 
Bolntion  is  not  precipitated  by  alcoholic  neutral  acetate  of  lead  or 
nitrate  of  silver,  even  with  addition  of  ammonia  (Stenhouse). 


Primary  Nucleus  C*"H**. 

Arachidic  Acid. 

Hsnrrz.    Pogg.  90,  146. 

GossKANN.     Ann.  Phann.  89,  1 ;  J.  pr.  Chem.  61,  836. 

ScHEVEN  &,  GosSHANN.     Ann,  Pharm,  97,  257  ;    J,pr.  Chem,  68,  179. 

Galdwrll.    ^jwi.  Pharm,  101,  97;  J.pr.  Chem.  71,  192. 

Butic  acid.  —  Discovered  by  Heintz  in  butter,  and  afterwards  by 
Gossman  in  earth-nut  oil. 

Preparation.  From  Earth-'nut  oil.  —  The  solid  fatty  acids  obtained 
by  saponifying  the  oil  and  decomposing  the  soap,  are  macerated  with 
five  or  six  times  their  volume  of  alcohol.  The  liquid  is  filtered,  and 
the  residue  is  pressed,  and  afterwards  dissolved  in  20  times  its  weight 
of  boiling  alcohol,  whereupon,  on  cooling,  impure  arachidic  acid  sepa- 
rates in  laminsB,  which  are  purified  by  repeated  recrystallisation  from 
absolute  alcohol  till  they  melt  at  75**,  and  freed  from  adhering  green 
resin  by  solution  in  warm  ether  (Gossmann). 

A  further  portion  of  the  acid  may  be  obtained  by  partial  precipita- 
tion of  the  alcoholic  mother-liquors  with  acetate  of  magnesia  (some- 
what in  the  manner  described  at  p.  355,  vol.  xvi),  the  arachidic  acid 
going  down  with  the  first  portions  of  the  precipitate  (Gossmann). 

Ou  submitting  the  solid  fatty  acids  of  butter  to  fractional  precipita- 
tion, the  arachidic  acid  is  thrown  down  in  the  first  portions  of  the  pre- 
cipitate, but  cannot  be  completely  separated  from  stearic  acid,  even 
when  four  pounds  of  butter  are  employed  (Heintz).    See  xvi,  210,  354. 

Properties.  Very  small,  shining  laminea,  having  a  pearly  lustre  after 
pressing.  Melts  at  75"*,  and  solidifies  in  a  radiated  mass  at  73*5^ 
When  kept  it  turns  white  and  porcelain-like. 


40  C 

40  H 

>•»•      m4Aj      .,..1 

40 

■»..       76*92 
....      12-82    .. 
....       10-26    .. 

Gossmann. 
mean, 

76-84    

12-86    

1030    

Heints. 

...      76-56 
...      12-80 

4  0 

10-65 

C«H«0*  

...    812     

....     10000    .., 

10000    

...     10000 

Heintz*8  acid  melting  at  60-75*  still  contained  stearic  acid. 
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Arachidlc  acids  forms  with  glycerin^  mono-,  di-,  and  triarachin  (see  iz, 
490;  xvi,  358;  and  xvii,  878).  Scheyen  &  Gdsflmann  described  as  arocAin  a  pro- 
duct meltme  at  70",  and  containing,  on  the  average,  76*21  p.  e.  C,  and  12*57  H., 
obtained  bj  beating  aracbidic  acid  to  210^  with  ezcees  of  glycerin :  according  to  them, 
the  body  is  represented  by  the  formula  C»»fl»«OM(=  3C«H«0*  +  C«HK)«  -  4HO). 
According  to  Bertbelot,  this  product  is  a  znixtoie  of  diarachin  and  firee  arachidio 
acid. 

The  8alU  of  aracbidic  acid  resemble  the  stearates  and  pahmtates. 
They  are,  for  the  most  part,  difficultly  soluble. 

Arachidate  of  Ammonia.  A  warm  alcoholic  solution  of  the  add, 
mixed  with  excess  of  ammonia,  deposits  the  salt  on  cooling,  in  needles, 
which,  after  drying,  crumble  to  a  loose  white  powder  and  give  up 
ammonia. 

Arachidate  of  Potash,  —  Mono-acid.  —  Aracbidic  add  is  boiled  with  a 
strong  solution  of  caustic  potash  for  several  days,  or  until  combination 
is  complete ;  the  solution  is  evaporated  to  dryness ;  and  the  residue  is 
exposed  for  some  time  to  air  containing  carbonic  acid,  and  afterwards 
exhausted  with  alcohol.  —  The  salt  is  deposited  from  a  strong  alcoholic 
solution  in  the  form  of  a  jelly,  which  falls  to  a  loose  crystalline  powder 
on  the  filter,  and  from  a  more  dilute  solution  in  distinct  crystals.  -* 
With  15  or  20  times  its  weight  of  boiling  water,  it  forms  a  clear 
solution  which,  when  largely  diluted,  deposits  shining  laminsd  of  a 
bi-acid  salt. 

Scheyen  &  GMtiamann. 

0«H»0» 803       86-62 

KO 47-2    13-48    1301 

C«H»ZO* 860-2    10000 

Arachidate  of  Baryta.  —  White,  light,  crystalline  powder,  in- 
soluble in  water,  but  soluble  in  a  large  quantity  of  boiling  alcohol. 

Scheyen  k  Gdssmann.    Heintz. 

C*H»0»  803       79-85    79-73 

BaO 76-5     2015    19-72 20*27 

C^'flWBaO* 879-5    10000    10000 

Arachidate  of  Strontia.  —  Dissolves  more  easily  than  the  baryta- 
salt  in  boUing  alcohol,  from  which  it  is  deposited  in  the  form  of  a 
crystalline  powder  on  cooling. 

Scheyen  k  G-<)B8mann. 

C«H»0» 803    86-86 

SrO 62    14-64    14*0 

C«H»SrO*  855    10000 

Arachidate  of  Lime  is  a  loose,  lustrous  powder. 

Arachidate  of  Maanesia.  —  On  mixing  alcoholic  arachidate  of 
ammonia  with  an  alconolic  solution  of  acetate  of  magnesia,  this  salt 
is  deposited  as  an  amorphous  predpitate,  which  dissolves  on  boiling 
and  crystallises  from  the  solution  as  it  cools.  —  White,  loose, 
crystalline  powder,  insoluble  in  water  but  slightly  soluble  in 
alcohol. 

2  B  3 
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Scheren  &  Q^jsmann. 

C«H»0» 803    98-81 

MgO    20    .. 6-19    6-27 

C«H»MgO<    328    10000 

Arachidate  of  Copper.  Alcoholic  acetate  of  copper  throws  down 
from  arachidate  of  ammonia,  a  blue-green  amorphoos  precipitate, 
which  tmns  crystalline  on  standing  and  crystallises  from  alcohol  in 
needles.    Melts  when  heated. 


40  0 

...    240    ........      70-08 

...       39     ......  M       11  So 

••«         ^4      .•■••••.            /  Ux 

...      40    11-68 

Scberen  &  GKSsgmaiin. 
. 70-65 

8  0 

11-68 

6-46 

CuO    

11-41 

C"H»CuO* 

»..       w40       .... 

....     10000 

100-00 

Arachidate  of  Silver.  —  Obtained  by  double  decomposition  as  an 
amorphous  precipitate,  which  crystallises  from  alcohol  in  white  needles, 
not  altered  by  exposure  to  light. 

Scheyen  &  Qdtsmann. 

C«H»0< 811    74-22 

Ag    108    26-78    25-4 

C«H»AgO< 419 10000 

Arachidic  acid  is  nearly  insoluble  in  cold,  but  easily  soluble  in 
hot  alcohol    It  dissolves  very  easily  in  ether  (Gossmann). 


Arachamide. 

C*>NH*K)«  =  C**AdH»,0«. 
SOHEVEK  &  GossuAMK.    Ann.  Pharm.  97,  262. 

A  mixture  of  earth-nut  oil  with  excess  of  strong  alcoholic 
ammonia  is  allowed  to  stand  for  several  weeks ;  the  liquid  is  satu- 
rated afresh  with  ammonia;  and  when  no  further  change  is  per- 
ceptible, the  alcohol  and  excess  of  ammonia  are  removed  by  warm 
water.  The  product  is  allowed  to  cool,  and  the  more  solid  portion  is 
collected,  freed  from  adhering  oil  by  pressing,  and  repeatedly  crystal- 
lised from  alcohol. 

Stellate  groups  of  pi-isms,  melting  at  98  to  99^ 

Scheren  &  Gtemann. 
mean, 

40  0 240    7717 7708 

N 14    4-60    4-27 

41 H 41     ........       1818    1311 

2  0 16    615     6-54 


^^H^^O*   311     100-00    100-00 

Arachamide  is  insoluble  in  water,  but  easily  soluble  in  hot  alcohol 
of  95  p.  c.  from  which  it  crystallises  on  cooling. 
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Arachidate  of  Methyl. 

Caldwell.    Ann,  Fharm,  101,  98. 

Arixehinsaures  Metkyloxyd, 

Formed  by  passing  hydrochloric  acid  gas  into  a  solution  of 
arachidic  acid  in  wood-spirit,  and  purified  by  crystallisation  from 
alcohol. 

White,  pearly  scales.  Melts  at  54  to  54*5^,  and  solidifies  to  a 
semi-transparent,  crystalline  mass.  —  Not  volatile  without  decompo- 
sition.   Easily  soluble  in  alcohol  and  ether. 

Caldwell. 

42  C 262  77-30  7747 

42  H 42  12-88  12-82 

4  0 32  9-82  9-71 

C»H»0,0«HW» ....  326  100-00  10000 

Arachidate  of  Efhyl. 
0^H"O*  =  C*ffO,0*»H"CP. 

GossMANN.    Ann.  Pharm.  89,  9. 

ScHBYEN  &  OossMAmr.    Ann.  Pharm.  97,  261, 

Araohmiam'eM  Aethyloxtfd, 

Formed  by  saturating  a  solution  of  arachidic  acid  in  absolute 
alcohol  at  80^  or  90^  with  hydrochloric  acid  gas,  heating  for  12  hours, 
at  last  to  boiling,  and  precipitating  with  water.  The  free  arachidic 
acid  is  removed  by  heating  the  alcoholic  solution  with  aqueous  car- 
bonate of  soda.  The  ether  is  also  formed  by  boiling  arachidic  acid 
with  alcohol,  especially  in  presence  of  acetic  acid. 

Tough,  translucent  crystalline  mass,  having  a  lamellar  fracture. 
Melts  at  60°. 

Gdssmann. 

44  0 264  77-64  77*60 

44  H 41  12-94  12-88 

4  0 32  9-42  9-62 

C*R^O,(J^R»Cfl ....    340  10000  10000 

Arachidate  of  ethyl  is  not  affected  by  ammonia  gas  at  ^0"*^  nor  by 
alcoholic  ammonia  at  lOO"". 

Monoarachin. 

Berthelot.     Chim.  organ.  2,  78  ;  N,  Ann.  Chtm,  Phys.  47,  355, 
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Obtained  by  heating  arachidic  acid  with  glycerin  for  eight  hours  to 
a  temperature  not  exceeding  180**.  It  is  purified  with  ether  and  lime 
(xvi,859). 

Fine  granules,  melting  to  a  wax.    White.    Neutral. 

Nearly  insoluble  in  cold,  and  but  slightly  soluble  in  boiling  ether. 

Berilielot. 

46  C 276  71-60  71-7 

46  H 46  11-93  12-0 

8  O  64  16-68  16-3 


C«H70»,0«>H"K)«  ....  886  10000  100*0 

Diarachin. 

Besxhelot.     Chim.  organ.  2,  78 ;    JV:  Ann.  Chim,  Phtfs.  47,  357. 
Oonoerning  CMtosnuum'i  AracMn,  see  p.  871* 

Formed  by  heating  monoarachin  to  200**  or  230"*  for  8  hours  with 
arachidic  add  and  a  trace  of  water,  or  by  heating  arachidic  acid  to 
200**  or  230**  for  6  hours  with  glycerin^  It  is  purified  by  lime  and 
ether  (xvi,  369).  _,  . 

Very  fine,  indistinctly  crystalline  granules,  melting  at  75^    White. 

Neutral. 

Almost  completely  volatile  on  platinum-foil.  —  Bums  with  white 
flame.  —  Decomposed  completely  by  lime  at  100**  in  70  hours. 

Nearly  insoluble  in  cold,  and  very  slightly  soluble  in  hot  ether ; 
more  freely  soluble  in  bisulphide  of  carbon. 

BeriheLot. 
mean. 

86  0 ., 616    78-9S    7898 

86  H 86    ......^      12-88    1268 

12  0 96    18-76 18-64 

0»H»0«,20«H»0»  ....    698    10000    100-00 

Triarachin. 

Bbbihxlot.     Chim.  organ.  2,  79  ;  JV.  Ann.  Chim.  Phys.  47,  859. 

Obtained  by  heating  a  perfectly  dry  mixture  of  diarachin  within  15 
or  20  times  its  weight  of  arachidic  acid  to  200**  or  220°  for  8  or  10 
hours,  and  purifying  the  product  with  lime  and  ether  (xvi,  359). 
Neutral  mass,  veiy  slightly  soluble  in  ether. 

Berthelot. 

126  C 756  77-62  771 

112  H  122  12-63  126 

12  0 96  9-85  10-3 

C«H»0»,8C*OH»0«....  964  10000  1000 


UTUOFBLLIC  ACID,  875 


Arachidate  of  AmyL 

Caldwbll.    Ann.  Phaim.  101,  99. 

Obtained  in  the  same  wav  as  arachidate  (»f  methyl,  by  employing 
amyl-alcohol  instead  of  wood-spirit. 

Shining  scales,  melting  at  44*9  *"  and  solidifying  at  44°  to  a  semi- 
transparent  cTYStalline  mass.  -^  Decomposes  when  heated.  —  Dissolves 
easily  in  hot  alcohol  and  ether. 

Caldwell. 

60  0 800    78-53    7842 

BOH    60    18-09    « 18-26 

4  0 82    8-88    8-88 

0»H"O,0«H»O»  ....    882    10000    ........    10000 

Oil  of  earth-nuts.  Prom  the  seeds  of  Arachis  hypogcea  (Handbuch, 
viii,  [2]  8).  Colourless  or  faintly  coloured  oil,  thinner  than  olive  oil. 
8p.  gr.  0*91 63.  Deposits  a  large  quantity  of  tallow  at  8**,  and  soli- 
difies to  a  soft  mass  at  —  8*^  to  —  4  (Payen  k  0.  Henry).  Solidifies 
completely  at  —  7*"  (Gbssmann).  Has  an  agreeable  taste,  resembling 
that  of  almond  oil,  and  an  odour  like  olive  oil  at  50*  to  75®  only.  —  It 
does  not  easily  turn  acid  and  is  non-drying.  It  yields  a  very  white 
and  hard  soap  (Bouillon-Lagrange,  J.  Fharm.  8,  231).  Absorbs 
oxygen  more  slowly  than  almond-oil.  Does  not  solidify  with  mer- 
curous  nitrate.  Dissolves  very  slightly  in  alcohol,  but  easily  in 
ether  (Payen  &  0.  Henry,  /.  Chim.  med.  1,  437 ;  Ostermaier,  Bepert. 
98,  243  ;  J.  A.  Buchner,  £q)ert.  98,  251).  Contains  the  glycerides  of 
araohidic,  palmitic,  and  physetoleic  acids,  but  no  stearin  (Gosamann ; 
Caldwell,  Ann.  Fharm.  101,  97). 


Oxygen-nucUus  C^H?H)*. 

Lithofellic  Acid. 

CioH«o»  =  C«IPO*,0*. 

Fr.  Gobbl.    Ann.  Pharm.  39,  237. 

Ettlino  k  Will.    Ann.  Pharm.  39,  242. 

WoHLER.     Ann,  Pharm.  41,  150 ;  J.  pr.  Chem.  25,  50;  Pogg.  54,  255. 

Heumann.     Ann.  Pharm.  41,  303  ;  Hepert.  75,  226. 

Malaguti  &  Sarzeau.     Compt,  rend,  15,  518 ;  Ann.  Pharm.  44,  289. 

WiNCKLBR.     Jahrh.  pr,  Pharm.  18,  376. 

Tatlor.     Phil.  Mag.  28,  192. 

LuDWiG.     N.  Br.  Arch,  85,  141. 

Bezoardie  ticidy  irhidi  name  has  also  been  giren  to  ellagic  -acid  (irif  188).— 
PiscoTored  by  GObel,  and  I'nTestigated  chiefly  by  him  and  W  ohler.  —  Occuza  in  one 
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of  the  Tarietiei  of  Oriental  bezoan,  the  gall-stones  of  an  antelope,  which  conaut 
almost  entirely  of  this  acid.  Bezoars  containing  lithofellio  acid  melt  when  heated 
and  dissolre  in  hot  alcohoL  C5onceming  these  bezoars,  see  F.  Q-Obell,  Taylor,  and 
liudwig  {loe,  eU.) ;  further  Gmbourt  (Mev.  teient,  14,  17.  —^.  J.  Pharm.  3,  125)  ; 
Hankel  (Poffff.  65,  481). 

Freparatton.  The  bezoars  are  dissolved  ifi  boiling  alcohol,  and  the 
crystals  which  form  slowly  on  cooling  the  solution  and  concentrating 
the  mother-liquor,  are  purified  by  recrystallisation,  with  the  help  of 
animal  charcoal  (Wohler;  Gobel).  Or,  the  bezoars,  after  being 
exhausted  with  water,  are  treated  for  24  hours  with  cold  dilute 
ammonia;  the  filtrate  is  decolorised  with  animal  charcoal;  and  the 
lithofellic  acid  is  precipitated  by  dilute  sulphuric  acid  and  washed 
(Winckler).  The  add  precipitated  from  alkaline  solutions  requires 
still  to  be  purified  by  crystallisation  from  boiling  alcohol  (Heumann). 

Properties,  Very  smfdl,  clear,  short  six-sided  prisms  with  end- 
faces  at  right  angles  to  the  sides.  Rhombic  prisms  with  obUque  end- 
faces  (Gobel).  Hard  and  easily  pulverisable.  Melts  at  204°  (Gobel), 
205**  (Wohler),  and  solidifies,  when  not  heated  above  its  melting-point, 
to  an  opaque  crystalline  mass.  When  heated  a  few  degrees  above 
its  melting-point,  it  soUdifies  to  a  clear  amorphous  glass,  which^  be- 
comes electric  when  rubbed  and  melts  at  lOd"*  to  110°  to  a  viscid 
mass.  Alcohol  poured  upon  this  amorphous  acid  produces  a  l&ree 
number  of  fine  cracks,  and  the  add  when  left  in  contact  with  a  little 
alcohol,  again  becomes  crystalline  (Wohler).  The  add  slowly  exdtes 
a  bitter  taste  in  the  mouth  (Winckler).  Has  an  acid  reaction 
(Wohler). 

Ettling  &  Will.       W»hler.  Tftylor. 

OryHaU»  mean.  mean, 

40  C  240    70-59    70*39    70-89    7018 

36  H 36    10-59    10-86    ........      10-60    .      1071 

8  0  64    18-82    .,. 18-75    19-01    1911 

0«H«K)»    ....    340    ........    100-00    10000    100-00    lOOKX) 

EtflingA  Will  proposed  the  formula  C^^H^^O^.  —  The  acid  Ib  allied  to  gallio  add 
(G5bel;  WOhler).  Identical  with  the  fellanio  add  of  BerzeliuB  (Berz.  Lehrb,  8 
Aufl.  9,  278)  (Heumann). 

Decompositions.  1.  Lithofellic  acid  boils  when  heated,  evolving 
white  fumes  having  a  faint  aromatic  odour,  yielding  a  distillate  of 
acid  oil  and  water,  and  leaving  a  carbonaceous  residue  (Oobel; 
Heumann).  The  distillate  forms  with  potash  a  soap,  from  which 
hydrochloric  again  sets  free  the  empyreumatic  acidJGbbel).  By  the 
dry  distillation  of  the  soap,  OTToUthofellic  acid,  C"H**0*,  is  obtained 
(Malaguti  &  Sarzeau).  —  2.  The  acid  burns  with  a  luminous  smoky 
flame  (Wohler).  —  3.  It  dissolves  in  nitric  acid  when  heated  [with  fine 
red,  afterwards  yellow,  colour  (Taylor)],  frothing  up  and  evolving 
nitric  oxide,  and  remains  on  evaporation  as  a  lemon-yellow  mass, 
which  dissolves  in  caustic  potash,  and  is  precipitated  from  the  solution 
by  adds  in  the  form  of  a  brown  friable  mass  (G5bel).  A  nitrogenous 
acid  Acide  lithazofellique,  C*®H*'0",2N0*,  is  produced  in  the  reaction 
(Malaguti  &  Sarzeau).  —  4.  The  acid  produces  a  violet-red  colora- 
tion with  oil  of  vitriol  and  sugar^,  like  bile  (Strecker,  Ann,  Pharm, 
67,  63) 
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Lithofellic  acid  is  insoluble  in  water.  —  It  dissolves  in  oil  of  vitriolj 
from  which  it  is  precipitated  bj  water  (Wohler)  unaltered  and  amor- 
phous (Taylor). 

It  dissolves  easily  in  caustic  ammonia  and  its  carbonate,  also  in 
dilute  aqueous  alkalis^  and  is  thrown  down  by  acids  as  an  amorphous 
precipitate,  melting  at  105°  (Wohler).  The  alkaline  solution  is  ren- 
dered milky  by  sal-ammoniac  (Wohler).  The  ammoniacal  solution 
leaves  the  add  free  from  ammonia  on  evaporation  (Gobel ;  Wohler). 
A  saturated  solution  of  the  acid  in  caustic  potash  has  a  slightly  alka- 
line reaction,  and  leaves  on  evaporation  a  clear  gum,  which  dissolves 
in  water,  but  not  in  caustic  potash  (Wohler).  When  heated  with  a 
strong  solution  of  caustic  potash,  lithofellic  acid  forms  a  limpid  yellowish 
soap,  which  floats  on  the  surface  of  the  lye,  and  forms  on  cooling  a 
solid  mass  resembling  colophony,  and  easily  soluble  in  water,  alcohol, 
and  ether  (G5bel). 

Lithofellate  of  soda^  prepared  by  saponifying  the  acid  with  caustic 
soda,  and  washing  the  soap  repeatedly  with  a  saturated  solution  of 
salt,  yields,  when  decomposed  by  hydrochloric  acid,  10-4:  parts  of 
soda  to  100  parts  of  lithofellic  acid  (Gobel).  —  Amorphous  gum 
(Heumann). 

Baryta-aaU,  —  A  solution  of  the  acid  in  ammonia  or  fixed  alkalis 
precipitates  salts  of  baryta  (Gobel ;  Wohler).  An  alcoholic  solution  of 
the  acid,  mixed  with  water  till  the  cloudiness  at  first  produced  disap- 
pears, does  not  precipitate  chloride  of  barium  or  calcium  (Ludwig).  — 
On  heating  the  acid  with  carbonate  of  baryta  and  evaporating,  crystals 
are  obtained,  which  dissolve  in  alcohol  and  separate  therefrom  as  an  oil, 
afterwards  solidifying  in  a  crystalline  mass  (Heumann). 

Lithofellate  of  soda  precipitates  salts  of  baryta^  iron,  lead,  mercuryy 
silver,  and  platinum  (Gobel).  The  ammonia-salt  precipitates  baryta- 
salts  (WoUer). 

Lead-salt.  —  Lithofellate  of  potash  produces  with  neutral  lead-salts 
a  plaster-like  precipitate,  containing  32  p.  c.  of  oxide  of  lead  (Wohler). 
— Aqueous  ammoniacal  lithofellic  acid  throws  down  from  neutral 
acetate  of  lead,  a  precipitate  containing  41*45  p.  c.  of  oxide  of  lead 
(Wohler).  The  dazzling  white  precipitate  thrown  down  by  an  ammo- 
uiacalalcoholic  solution  of  the  acid  from  neutral  acetate  of  lead,  dissolves 
with  difficulty  in  water,  but  somewhat  more  freely  in  alcohol,  and  con- 
tains 49  p.  c.  of  lead-oxide  (Ettling  &  Will). 

Silver-salt.  —  Ammoniacal  nitrate  of  silver  throws  down  from  alco- 
holic lithofellic  acid,  bulkv  flocks,  which  disappear  on  addition  of 
alcohol.  By  evaporating  the  solution,  long  light  needles  are  obtained, 
which  blacken  on  exposure  to  light,  and  contain,  like  the  flocks,  25*43 
p.  c.  of  silver-oxide  (Ettling  &  WiD).  Wohler  obtained  from  a  solu- 
tion of  the  silver-salt,  a  creamy  non-crystalline  pellicle  containing  25 
p.  c.  of  oxide  of  silver. 

Lithofellic  acid  dissolves  freely  in  strong  acetic  add,  and  crystallises 
on  evaporating  the  solution  (Wohler).  —  It  dissolves  in  6*5  parts  of 
boiling  90  p.  c.  alcohol  and  in  29*4  parts  at  20°  (Gobel),  from  which  it 
is  precipitated  by  water.  It  is  soluble  in  47  parts  of  boiling,  and  444 
parts  of  cold  absolute  ether  (Gobel). 
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Oxyget^nucUua  C**H**0*. 

Flocks  from  BotUera  tmctoria. 

When  the  hairs  and  glands  which  cover  the  fmit  of  BoUkra  tket&rim 
(the  kamala  of  commerce)  are  exhausted  with  boiling  alcohol,  the  tinc- 
ture, on  cooling,  deposits  flocks,  which  may  be  obtained  nearly  colour- 
less by  repeated  crystallisation.  The  mother-liquor  retains  in  solution 
a  resinous  colouring  matter. 

Granular,  non-cr^talline  flocks,  not  predpitable  by  salts  of  lead  or 
silver. —  Insoluble  m  water,  but  slightly  soluble  in  ether  and  odld 
alcohol  (Anderson,  Fharm,  OaUr,  1855,  873). 

AndsniA. 


40  0 240    7100    70-78 

«4H    84    10H)6    10-46 

8  0 64    18-96    ^.      18  77 

0«H«0» 338    10000    .^....     100-00 

Risinotu  colouring  matter  of  Bottlera.  —  Remains  on  evaporating  the 
mother-liquor  of  the  flocks  just  described,  as  a  dark-red  resin  melting 
at  100^,  purified  by  solution  in  ether.  —  It  is  insoluble  in  water, 
but  soluble  in  all  proportions  in  alcohol  and  ether,  and  is  thrown 
down  by  neutral  acetate  of  lead  as  a  deep  orange-red  precipitate.  A 
solution  in  aqueous  carbonate  of  soda  dyes  silk  a  fine  permanent  orange 
(Anderson). 

Andenon. 
meam, 

60  0 S60    71-71    71-35 

80  H    ......M....      30    6*07    —*,,,»        6*29 

14  0 112    22-82    22*86 

C"H»OM 602    100*00    lOOiX) 

Resins  from  Rottlera  tinctoria  (Kamala).  —  See  xir,  620.    Leube  did  not 

flueeeed  in  preparing  Anderson's  voUlenn The  extract  of  kamala  prepared 

by  extraction  with  ether,  breaks  up  when  heated  with  cold  alconol,  after 
previous  boiling  with  water,  into  an  easily  soluble  and  a  sparingly 
soluble  resin,  both  of  which  are  brittle  and  reddish-yellow*  the  easily 
soluble  melting  at  80*,  and  the  sparingly  soluble  at  191**.  Both  resins 
dissolve  in  caustic  potash  with  fine  red  colour,  and  in  ammonia  and 
carbonate  of  ammonia,  from  which  they  are  precipitated  by  acids. 
They  form  oxalic  acid  with  nitric  acid,  and  do  not  yield  sugar  with 
dilute  sulphuric  acid.  The  easily  soluble  resin  contains  at  60°,  on  the 
average,  68*53  p.  c.  C,  6*97  H.,  and  24*50  0.  (  =  C»H*K)*) ;  the  sparingly 
soluble,  at  150%  5M8  p.  c.  C,  6-21  H.,  and  42*61  0.  (  =  C"H^") 
(Leube,  Pharm.  Viertelj.  9,  321). 
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Oxtfozo-nucleus  C*»N*H«0^». 

Emetine. 

Pellbtier  &  Mageitoie.    jinn.  Cfhim.  Phy8.\  4,  172 ;  Schw.  19,  440 ; 

Complete :  J,  Pharm.  3,  145. 
Felletier  &  Dumas.     Ann,  Chim.  Phys.  24,  180. 
Pelletier.     J".  Pharm,  14,  200. 
Merck.    N.  Tr.  20,  1,  134. 
Lakderer.     Eepert.  52,  211. 
Keich.     N.  Br.  Arch.  113,  193. 

Prepared  by  Pelletier  in  1816  in  an  impure,  and  in  1821  in  the  pure 
state. — Occurs  in  the  Ipecacuanha  roots  of  Cephaelis  Ipecacuanha^ 
Richardsonia  scahra ;  also  of  Psychatria  emetica,  Jonidium  Ipecacuanha^ 
and  Euphorhium  Ipecacuanha.  —  Pleischl  {Das  chem.  Labor,  zu  Prag, 
1820)  and  Buchholz  {Taschenb.  1818,  97)  describe  a  soft  resin  of  Ipe- 
cacuanha. 

Preparation.  The  root-bark  is  exhausted  with  ether  to  remove 
soft  resin,  and  then  boiled  with  alcohol ;  the  tincture  is  evaporated, 
and  the  residue  dissolved  in  water,  whereupon  wax  separates.  The 
aqueous  solution  is  freed  from  gallic  acid  (ipecacuanhic  acid,  xy,  62d) 
by  digesting  it  with  carbonate  of  baryta ;  the  emetine  is  precipitated 
with  basic  acetate  lead ;  the  precipitate  is  washed,  and  decomposed 
under  water  by  hydrosulphuno  acid ;  and  the  liquid  is  filtered  and 
evaporated.  —  The  impure  emetine  thus  obtained  is  boiled  with  water 
and  excess  of  calcined  magnesia ;  the  precipitate  is  washed  with  a  very 
little  cold  water  to  remove  colouring  matter,  then  dried  and  boiled 
with  alcohol ;  the  solution  is  filtered  and  evaporated ;  and  the  residue 
is  dissolved  in  aqueous  acid  and  decolorised  by  animal  charcoal,  after 
which  the  emetine  is  precipitated  by  magnesia  and  again  extracted  by 
alcohol  (Pelletier).  The  water  with  which  the  magnesian  precipitate 
is  washed,  and  probably  also  the  filtrate  from  the  lead-precipitate,  still 
contain  a  little  emetine  (Pelletier).    See  below. 

2.  The  bruised  root  is  boiled  with  water ;  the  extract  is  evaporated 
to  dryness,  and  the  residue  exhausted  with  alcohol.  The  tincture  is 
filtered,  freed  from  alcohol  by  distillation,  and  again  evaporated  to 
dryness ;  and  the  residue  is  exhausted  with  dilute  hydrochloric  acid. 
The  solution  thus  obtained  is  precipitated  with  chloride  of  mercury ; 
the  precipitate  is  washed  with  cold  water  and  dissolved  in  alcohol ;  and 
the  mercury  is  thrown  down  by  the  addition  of  sulphide  of  barium. 
Excess  of  baryta  is  then  removed  by  sulphuric  acid ;  the  solution  y^ 
diluted  with  water  and  distilled  to  remove  alcohol ;  and  the  emetine  is 
precipitated  by  ammonia  and  washed  with  cold  water  (Merck). 

Landerer  precipitates  the  acetic  extract  of  ipecacuanha  with  mag- 
nesia, and  after  washing  and  drying  the  precipitate,  exhausts  it  with 
alcohol.  The  emetine  which  remains  on  evaporating  the  alcohol  is 
purified  by  dissolving  it  repeatedly  in  acetic  acid,  decolorising-  the 
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solution  with  animal  charcoal,  and  precipitating  with  magnesia. — 
Reich  exhausts  the  coarsely  powdered  root  with  warm  alcohol,  mixes 
the  tincture  with  neutral  acetate  and  basic  acetate  of  lead  in  sucoes- 
sion,  whereby  ipecacuanhic  acid  is  thrown  down ;  then  filters  the  solu- 
tion, distils  off  the  greater  part  of  the  alcohol,  and  dilutes  the  residue 
with  water,  which  precipitates  resin.  After  removing  the  resin,  and 
also  the  lead,  by  means  of  hydrosulphuric  acid,  the  emetine  is  precipi- 
tated by  tannic  acid ;  the  precipitate  is  triturated  with  oxide  of  lead, 
dried,  and  boiled  with  alcohol,  which  takes  up  the  emetine  and  leaves 
it  behind  on  evaporation.  The  product  may  be  purified  by  again  pre- 
cipitating it  with  tannic  acid  and  decomposing  the  precipitate,  and 
lastly  by  exhausting  it  with  ether,  —  The  yield  is  ^th  to  ^rd  per  cent. 
(PeUetier). 

Properties.  White,  inodorous  powder,  having  a  slightly  bitter  iAste 
(PeUetier).  According  to  Landerer,  cubic  cryBtalfl.  Has  a  strongly  acid  re- 
action according  to  PeUetier,  but  according  to  Landerer,  turmeric  is  not 
affected  by  it,  and  Utmus  only  slightly.  Melts  at  60°  (PeUetier).  It 
acts  as  an  emetic,  and  is  poisonous  in  large  doses.  —  Without  action  on 
polarised  light  (Buignet,  Compt.  rend.  52,  1085). 


40  C. 

2N.. 

80  H.. 

10  O.. 


Dumas  &  PeUetier. 

Beich. 

240    

...      68-49 

64-67    

68-11 

28    

7-40 

480    
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80    
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7-77    

7-99 

80    
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28-86    

22-79 

C«N»H»0»....    878    10000    10000 10000 

The  aboye  is  Beich*t  formula.  According  to  PeUetier  &  Dumas,  it  is  CNH^O* ; 
according  to  Fehling  {RandwMerb,  2,  2,  8,  777)  probably  C^^H^K)"^.  The  abore 
formula  requires  yerification. 

Decompositions.  1.  Emetine  melts  when  heated^  Uke  wax,  takes 
fire  at  a  stronger  heat,  evolving  dense  fumes,  and  bums  (Merck; 
Reich^.  —  2.  Its  salts  are  violently  decomposed  by  the  electric  current 
(Hlasiwetz  &  Rochleder,  Wien.  Akad.  Ber.  5,  447).  —  3.  A  solution  in 
400  parts  of  acidulated  water  assumed  a  saffron-yellow  colour  on 
passing  chlorine  into  it  for  ten  minutes,  and  deposited  a  slight  precipi- 
tate ;  the  emetme,  however,  was  not  quite  pure  (Lepage,  J,  Fharm. 
26,  140).  —  4.  Emetine  acquires  a  brownish-yellow  colour  in  vapom*  of 
iodine^  and  a  greenish-yellow  brown  in  vapour  of  bromine  or  chloride  of 
iodine  (Donn^).  —  5.  According  to  Guy,  oil  of  vitriol  does  not  colour 
emetine,  but  according  to  Merck,  it  produces  a  dirty  olive-green  colora- 
tion. —  6.  Nitric  acid  colours  it  yellowish-brown  (Guy) ;  brown-red,  and 
resinises  it  (Merck).  —  7.  Strong  hydrochloric  add,  boiled  with  emetine, 
does  not  produce  a  splitting  up,  and  does  not  form  any  substance 
having  a  reducing  action  on  an  alkaline  solution  of  copper ;  neither 
does  unchanged  emetine  cause  a  separation  of  cuprous  oxide 
(Reich). 

Combinations.  Air-dried  emetine  loses  2*4  p.  c.  of  water  at  100** 
(Reich).  —  It  dissolves  with  diflSculty  in  cold,  and  somewhat  more 
freely  in  hot  water  (PeUetier).  It  is  insoluble  in  ammonia-water 
(Merck), 
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With  Acids.  —  Emetine  dissolves  in  all  acids  [including  acetic  acid 
(Merck)],  which  it  neutralises.  The  salts  are  not  susceptible  of 
crystallisation,  with  some  exceptions  in  presence  of  excess  of  acid 
(Pelletier).  According  to  Landerer,  the  phosphate  crystallises. — They 
are  precipitated  by  ammonia  and  carbonate  of  ammonia,  and  by  caustic 
alkalis  and  their  carbonates  and  bicarbonates,  also  by  magnesia, 
the  precipitates  not  being  soluble  in  excess  of  the  precipitants  (Planta). 
In  the  pure  state  they  are  not  precipitated  by  basic  acetate  of  lead 
(Pelletier). 

Phosphate  of  soda  does  not  precipitate  hydrochlorate  of  emetine. 
Tincture  of  iodine  produces  a  carmine-red,  iodic  acid  a  yellow,  iodide  of 
potassium  a  yellowish- white  precipitate  (Planta).  Phosphomolyhdic  acid 
throws  down  pale-yellow  flocks  (Sonnenschein),  iodhydrargyraie  ofpotas' 
sium^  a  yellowish- white  [amorphous  (Dellfs^]  powder,  insoluble  in  hydro- 
chloric acid,  mercuric  chloride^  a  white  powaer  sparingly  soluble  in  hydro- 
chloric acid,  and  insoluble  in  sal-ammoniac ;  terchloride  of  gold,  a  flesh- 
coloured,  bichloride  of  platinum,  a  yellowish- white,  chloride  of  iridium 
and  sodium,  an  ochre-yellow  precipitate.  —  Svlphocyanide  of  potassium 
produces  a  pulverulent,  yeUowish-white  precipitate  (Lepage ;  v. 
Planta).  Oxalates  and  tartrates  of  the  alkalis  do  not  precipitate  salts 
of  emetine  (Pelletier).  Croconate  of  emetine  is  yellow,  indistinctly 
crystalline,  and  soluble  in  water  and  alcohol ;  the  rhodizonate  is  hyacinth- 
red  (Heller).  —  Hydrochlorate  of  emetine  yields  with  picric  add  a 
sulphur-yellow  powder  (Merck ;  v.  Planta).  It  is  rendered  turbid  by  a 
little  tincture  of  galls,  whereupon  a  drop  of  hydrochloric  add  produces 
a  dense,  whitish  precipitate,  which  dissolves  in  more  hydrochloiic  acid 
(v*  Planta).  The  precipitate  produced  by  infusion  of  galls  does  not 
act  as  an  emetic ;  it  is  nearly  insoluble  in  water,  but  soluble  in  aqueous 
alkalis  (Pelletier). 

Emetine  dissolves  very  easily  in  dilute  and  in  absolute  alcohol,  but 
is  insoluble  in  ether  and  in  oils  (Pelletier ;  Merck). 


Appendix  to  Emetine* 

Violine,-^  Vvolemmetine.  Occurs,  according  to  Boullay,  in  all  parts 
of  the  Viola  odorata.  —  An  alcoholic  extract  of  the  dried  root  is  freed 
from  chlorophyll  and  fat  by  means  of  ether,  and  the  residue  is  boiled 
with  dilute  sulphuric  acid  (whereby  acetic  acid  is  volatilised),  evapo- 
rated to  dryness  with  excess  of  hydrated  oxide  of  lead,  and  exhausted 
with  alcohol  of  40  °#  The  alcohohc  solution,  when  evaporated,  leaves 
violine,  from  which  a  little  colouring  matter  may  be  extracted  by  a 
small  quantity  of  strong  alcohol.  Violino  forms  a  pale-yellow,  bitter 
powder,  which  melts  when  heated,  and  bums  like  resin ;  it  is  more 
soluble  in  water,  but  less  soluble  in  alcohol  than  emetine,  and  insoluble 
in  ether.  It  combines  with  acids,  without  forming  distinct  salts  there- 
with (Boullay,  Mem.  de  VAcad.  de  Med.  1828,  1,  417 ;  abstr.  Repert.  81, 

37). 

Torosiewicz  distinguishes  as  melonenemetine,  an  aqueous  extract  of 
melon  root,  which  has  been  but  little  investigated. 
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Appendix  to  Compounds  contaihing  40  atoms  of  Carbon. 

1.  Resins. 

On  Rmna  in  general. 

The  older  chemists  distinguished  by  the  general  name  resin,  sub- 
stances insoluble  in  water,  generally  soluble  in  alcohol,  for  the  most 
part  uncrystallisable,  and  softening  or  melting  when  warmed,  such 
substances  being  either : 

a.  Secretions  of  Plants^  generally  exuding  from  the  plant,  and 
hardening  in  the  air.  They  are,  as  a  rule,  mixtures,  sometimes  con- 
taining considerable  quantities  of  gum,  mucus,  or  volatile  oil,  and  in  such 
cases  distinguished  as  Gum-resins^  or  as  natural  Balsams.  —  Related  to 
the  resins  separated  from  living  plants  are  the  Fossil  or  Earth  resins. 

Or  b.  Substances  extracted  from  plants  with  help  of  alcohol,  not 
separable  into  simpler  constituents,  and  therefore  regarded  as  simple 
organic  compounds. 

The  uncrystallisable  coloured  products  obtained  by  the  decompo- 
sition of  volatile  oils  in  the  air,  or  by  nitric  acid ;  by  the  drying  up  of 
drying  fatty  oils  ;  by  the  decomposition  of  alcohol,  aldehyde,  and  other 
organic  compounds  by  potash ;  and  by  the  dry  distillation  of  many 
organic  compounds,  are  also  designated  as  resins. 

Volatile  oil,  when  mixed  with  resin,  is  removed  by  exposure  to  the 
air,  by  boiling  with  water,  or  by  melting  the  resin.  —  Hot  alcohol  or 
ether  extracts  the  resin  from  vegetable  organs ;  the  solutions  deposit 
most  of  the  wax  or  fat  on  cooling,  and,  when  mixed  with  water  and 
distilled,  leave  the  resin  as  residue. 

The  products  thus  obtained  frequently  contain  also  acid,  fat,  vola- 
tile oil,  or  colouring  matter,  &c. ;  some  of  them  are  further  deoom- 
posible  into  resins  of  different  properties. 

Resins  are  transparent  or  translucent,  colourless,  yellow,  brown,  or 
otherwise  coloured,  either  hard  and  brittle,  and  in  that  case  sometimes 
crystalline  {hard  resins),  or  greasy  (sofi  resins\  or  elastic  (caoutchouc). 
When  warmed  they  soften  or  melt,  generally  without  decomposition, 
to  a  thick  viscid  liquid,  usually  thicker  than  melted  fat.  They  are 
inodorous,  sometimes  tasteless,  sometimes  having  a  bitter  or  acrid 
taste  {mild  or  acrid  resins).  When  dissolved  in  alcohol,  they  in  some 
cases  redden  htmus,  without  yielding  a  peculiar  acid  (acid  resins)^  and 
in  other  cases  are  without  action  upon  it  (neutral  resins).  —  They  are 
more  easily  inflammable  than  fats,  and  bum  with  a  bright,  very  smoky 
flame.  —  They  are  insoluble  in  water.  They  are  mostly  capable  of 
combining  with  salifiable  bases.  Their  solutions  in  caustic  potash  or 
soda  leave  on  evaporation,  amorphous  masses,  the  resin-soaps^  frequently 
precipitable  from  their  aqueous  solutions  by  excess  of  potash.  The 
compounds  with  metallic  oxides,  obtained  by  double  decomposition,  are 
generally  insoluble  in  water.  Neutral  resins  are  insoluble,  or  nearly 
so,  in  alkalis. 

Most  resins  are  freely  soluble  in  cold  alcohol,  but  a  few  are  nearly 
insoluble,  or  soluble  only  in  the  hot  liquid ;  caoutchouc  is  insoluble. 
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The  alcoholic  solutions  are  turned  milky  by  water,  and  precipitated 
more  completely  by  mineral  acids.  On  exposure  to  the  air,  they  leave 
the  resins  behind :  Spirit-varnish.  ]!d  ost  resins  are  soluble  in  ether ; 
volatile  oils  also]  dissolve  them,  and  on  exposure  to  air  leave  first  a 
balsam-like  mass,  and  then  the  resins :  Turpentine  varnish.  Resin  may 
be  melted  together  with  fat ;  the  solution  in  drying-fat  hardens  in  the 
air :  Fatty  varnish, 

UnT«rdorbeii  ba»  attempted  a  olastification  of  the  reeins.    See  also  Johni ton  on 
the  fi>rmul»  of  the  reeine,  and  Heldt  on  the  lairv  of  the  formation  of  rotana. 


Hatchbtt.    J\r.  Oehl.  1,  555. 

Bouillon-Lagbakoe  &  VoGEL.    Ann.  Chim.  72,  72. 

Pelletier.    J.  Phys.  79,  275.  — -inn.  Chim.  79,  90;  80,  38.  — JJt*//. 

Pharm.  3,  381 ;  4,  502. 
Braconkot.     Ann.  Chim.  68,  19  and  66. 
BoNASTBE.     /.  Pharm,  9,  178;  10,  1;  12,  492. 
Unverdorbbn.    N.  Tr.  8,  1,  21 ;  Pogg,  7,  311 ;  8,  40  and  407 ;  11,  28, 

230  and  393;  14,  116. 
Berzeuus.     Pogg.  10,  252 ;  12,  419 ;  13,  78. 
Dbville.     N.  Ann.  Chim.  Phys.  8,  151. 
Johnston.     Land,  Edinb.  Phil.  Mag.  13,  474 ;  14,  95  and  340 ;    J.  pt. 

Chem.  17,  157. 
Rose.    Pogg.  53,  884. 
Heldt.    Ann.  Pharm.  63,  50. 

The  following  pages  contain,  generally  in  alphabetical  order,  first 
the  resins  and  balsams  containing  benzoic  and  cinnammic  acids,  which 
exude  from  living  plants ;  then  the  resins  free  from  benzoic  acid,  and 
the  earth-rcsins ;  and  lastly  those  extracted  from  plants.  The  list 
includes  also  a  few  of  the  bodies  allied  to  resins. 


A.  Resins  containing  Benzoic  or  Cinnamic  add. 


gular  porous  masses,  of  a  dirty  red-grey  to  brown  colour,  and  slightly 
shining  fracture,  in  which  the  white  granules  are  disseminated  in 
greater  or  lesser  number.  —Sp.  gr.  1-003  (Pfaff),  1-092  (Brisson).  It 
has  an  agreeable  odour,  especially  when  warmed  or  rubbed,  and  a 
sweetish-acrid  balsamic  taste. 

Benzoin  contains  traces  of  volatile  oil  [sometimes  an  oil  which 
when  treated  with  chlorine  yields  chloride  of  benzoyl  (Fr^my)],  benzoio 
acid  varying  in  amount  from  12-5  to  19-8  p.c,  a  resin  soluble  in  ether, 
and  a  second  resin  insoluble  in  that  liauid  (Buchholz ;  Stoltze),    The 
white  granules  consist  almost  exclusively  of  the  resin  soluble  in  ether, 
whilst  the   brown  benzoin  consists  chiefly  of    the   insoluble  ream 
(Stoltze,  Berl  Jahrh.  25,  1,  55).    See  below.    Some  varieties  of  benzom, 
especially  an  almond  benzoin  from   Sumatra,  contain  cinnamic  aiiOi 
benzoic  acids  (Kolbe  and  Lautemann,  Ann.  Pharm.  119, 1S6  )  i  such  team 
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of  the  first  quality  contains  only  cinnamic  acid  :  the  brown  Sumatra 
resin  contains  only  benzoic  acid  (AschofF,  N.  Br.  Arch.  107, 153 ;  Chem. 
Centr.  1861,  650). 

The  resins  of  benzoin  contain  a  group  of  substances  belonging  to 
the  benzoyl  series,  and  a  second  belon^ng  to  the  phenyl  series,  the 
derivatives  of  which  occur  in  the  products  of  decomposition.  1.  In 
the  dry  distillation  of  benzoin  free  from  benzoic  acid,  a  fatty  unctuous 
body,  probably  the  odorous  principle,  is  obtained,  together  with  benzoic 
and  carbolic  acids  (E.  Kopp).  Cahours  {N,  Ann,  Chim,  Phys.  3,  192) 
obtained  by  the  dry  distillation  of  benzoin  free  from  acid,  an  oil, 
C**II'*0*,  resembling  benzoate  of  ethyl,  which  was  completely  con- 
verted into  benzoic  acid  by  hydrate  of  potash.  Umbelliferone  is  not 
formed  in  the  dry  distillation  (Sommer).  —  2.  Chromic  acid  forms  oil 
of  bitter  almonds  and  benzoic  acid,  together  with  carbonic  and  formic 
acids.  —  8.  Nitric  acid  produces  a  violent  frothing,  with  evolution  of 
red  fumes,  and  forms  a  brittle,  porous,  very  bitter,  orange-yellow 
mass,  from  which  picric  and  benzoic  acids  are  produced  by  the  con- 
tinued action  of  the  nitric  acid,  whilst  hydrocyanic  acid,  oil  of  bitter 
almonds,  and  benzoic  acid  distil  off.  —  4.  Oil  of  vitriol  dissolves  the 
resins  of  benzoin  with  carmine-red  colour,  forming  a  solution  from 
which  water  throws  down  a  copious  violet  precipitate;  it  yields  a 
soluble  lime-salt  when  saturated  with  that  base  (E.  Kopp,  Compt. 
rend.  19,  1269). 

Benzoin,  purified  by  boiling  with  carbonate  of  potash,  dissolving 
the  residue  in  alcohol,  distilling,  and  precipitating  with  water,  yields 
when  melted  with  hydi*ate  of  potash,  benzoic  acid,  paraoxybenzoic 
acid,  C"H*0*,  protocatechuic  acid,  0"II*O*,  (also  a  compound  of  these 
two  acids  in  equal  numbers  of  atoms),  pyrocatechin,  acetic  add,  pro- 
pionic acid,  and  butyric  acid.  Small  quantities  of  a  crystallisable 
acid  (probably  C"1I'0**)  which  dissolves  with  difficully  in  dilute 
alcohol  and  assumes  a  fine  red  colour  with  sesquichloride  of  iron,  are 
also  obtained  (Hlasiwotz  and  Barth,  Ann.  Pharm.  134,  265). 

Benzoin  is  slightly  soluble  in  ammonia^  but  more  freely  soluble  in 
boiling  c<tu8tic  potash^  with  brown  colour.  Boiling  water^  milk  of  limey 
and  aqueous  alkaline  carbonates  extract  benzoic  acid  from  it.  See 
below.  It  is  soluble  in  cold  acetic  acid.  Alcohol  forms  a  reddish-brown 
solution,  precipitable  by  acids  and  water:  ether  also  dissolves  it 
(Brande)  (See  above).  Cold  creosote  dissolves  it  completely  (Reichen- 
bach). 

The  yellowish-white  almonds  of  benzoin  melt  at  about  93*^,  and 
solidify  on  cooling  to  a  colourless,  transparent,  brittle  resin,  which 
turns  brown  when  more  strongly  heated,  with  liberation  of  benzoic  acid. 
After  being  kept  in  a  semi-fluid  state  for  20  hours  at  93**,  it  contains 
72-01  p.c.  C,  6-67  H.;  and  21-32  0.  (deducting  0-23  p.c.  of  ash) 
(Johnston,  Phil.  Trans.  1840,  369).  —  White  benzoin  soluble  in  ether 
without  residue,  and  melting  at  95"*,  contains  72-23  p.  c.  C,  6'80  H.,  and 
20-97  0.  (Schrotter,  Pogg.  59,  71). 

Separation  of  the  resins  of  Bemcnn.  —  A.  According  to  Stoltze.  —An 
alcoholic  solution  of  benzoin  is  neutralised  with  carbonate  of  soda  and 
evaporated  with  water,  the  separation  of  the  resin  being  promoted  by 
the  addition  of  carbonate  of  soda.  The  precipitate  is  washed  with 
water  and  treated  with  ether,  which  dissolves  one  resin  and  leaves  the 
other  undissolved. 
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a.  The  resin  soluble  in  ether  is  pale-yellow,  friable,  neutral,  easily 
fusible,  with  agreeable  odour,  aud  does  not  yield  benzoic  acid  when 
decomposed  at  a  higher  temperature.  It  dissolves  in  oil  of  vitriol, 
with  dark-red  colour.  When  precipitated  from  an  alcoholic  solution 
by  water  and  diluted,  it  remains  suspended,  as  a  milky  liquid,  which 
becomes  clear  only  when  left  at  rest  for  several  days,  but  immediately 
on  addition  of  mineral  acids,  acetic  acid,  or  Glauber's  salt.  —  The  resin 
dissolves  in  warm  caustic  potash :  it  is  precipitated  from  its  alcoholic 
solution  by  neutral  acetate  of  lead:  easily  soluble  in  strong  acetic 
acid,  from  which  it  is  precipitated  by  water.  —  b.  The  reain  insoluble 
in  ether  is  brown,  friable,  easily  fusible,  and  insoluble  in  volatile  and 
fatty  oils  (Stoltze). 

B.  According  to  Unverdorhen  and  van  der  Vliet,  —  Benzoin  boiled 
with  aqueous  carbonate  of  soda  gives  up  to  that  liquid  benzoic  acid 
and  a  little  gamma-resin :  from  the  residue  ether  extracts  alpha-resin, 
whilst  beta-resin  soluble  in  alcohol  remains  behind.  These  tluree  resins 
yield  the  same  products  when  heated  with  hydrate  of  potash  (Hlasi- 
wetz  &  Barth). 

a.  Alpha-resin.  —  Freed  from  volatile  constituents  by  warming. 
Pale-brown.  Insoluble  in  aqueous  ammonia  or  carbonate  of  soda,  but 
easily  soluble  in  caustic  potash,  alcohol,  and  oil  of  cumin.  Its 
alcoholic  solution  precipitates  alcoholic  neutral  acetate  of  lead,  but  not 
alcoholic  acetate  of  copper  (Unverdorben).  It  contains,  on  an  average, 
71-85  p.c.  C.,7-19  H.,  2096  0.  [7274  C,  7-33  H.,  19-93  0 (Mulder)]  ; 
in  the  lead-salt  16*44  p.  c.  of  oxide  of  lead,  the  residue  consisting  of 
71-90  p.c.  C,  7-08  H.,  and  21-02  0.,  (van  der  Vliet). 

b.  Beta-resin.  — After  the  extraction  of  the  alpha-resin  the  residue 
contains  beta-resin,  a  compound  of  alpha-resin  with  carbonate  of  soda, 
and  the  impurities  of  the  benzoin.  Its  solution  in  boiling  alcohol 
deposits  the  compound  of  alpha-resin  with  carbonate  of  soda  on  cool- 
ing ;  lie  filtrate  yields  on  evaporation  the  beta-resin,  which  is  boiled 
with  water  contaming  hydrochloric  acid  (van  der  Vliet).  —  The  beta- 
resin  is  insoluble  in  ether,  but  easily  soluble  in  causticpotash,  from  which 
it  is  precipitated  by  a  large  quantity  of  potash.  It  behaves  in  other 
respects  like  the  alpha-resin  (Unverdorben).— Contains,  on  an  average, 
70-43  p.c.  C,  6-70  H.,  22-87  0.  (van  der  Vliet);  71-41  p.c.  C,  6-88 
H.,  and  21-71  0.  (Mulder) ;  in  the  lead-salt,  25-46  p.  c.  of  oxide  of  lead, 
the  residue  containing  71*74  p.  c  C,  6-28  H.,  and  21-98  0.  (van  der 
Vliet). 

c.  Gamma-resin.  Extracted  from  benzoin  by  boiling  with  carbonate 
of  soda,  predpitated  from  the  solution  by  hydrochloric  add,  and 
purified  by  boiling  with  water.  —  The  gpamma-resin  is  formed  from  the 
alpha  and  beta-resins  in  moist  air,  inasmuch  as  these  latter  become 
Hiereby  soluble  in  aqueous  carbonate  of  soda.  —  It  dissolves  in  aqueous 
ammonia,  in  caustic  potash,  from  which  it  is  predpitated  by  further 
addition  of  potash,  in  alcohol,  and  with  difficulty  in  ether  and  oil  of  cumin* 
It  behaves  in  the  same  manner  as  the  a-resin  towards  neutral  acetate 
of  lead  and  acetate  of  copper.  —  Contains  74*44  p.c.  C,  8-49  H.,  and 
17-07  0.,  (van  der  Vliet);  73-76  C,  8-67  H.,  17-67  0.,  (Mulder) ;  in  the 
lead-salt  31'28  p.  c.  of  oxide  of  lead  (van  der  Vliet,  J.  pr.  Chem.  18,  411 ; 
Ann.  Phamu  34,  177 ;  Unverdorben,  Pogg.  17,  179).    See  also  Fr^my 
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{Ann.  Chim.  Phys.  70,  203);  Dulong  (/.  Pharm.  12,  88).  On  the 
formulsB  of  the  resins  of  benzolin,  flee  also  Ludwig  {N.  Br.  Arch, 
123,  21). 

C.  According  to  Johnston,  —  a.  When  picked  benzoin  is  freed  from 
benzoic  acid  by  repeated  boiling  with  water  and  with  dilute  and  strong 
carbonate  of  potash,  a  red-brown  residue  is  left,  which  is  completely 
soluble  in  alcohol  and  ether,  and  yields  no  sublimate  of  benzoic  add 
when  heated  in  a  narrow  tube.  It  contains,  on  an  average,  71*61  p.  c.  C, 
7-49  H.,  and  20-90  0.,  corresponding  to  the  formula  C*IP*0».  —  ft.  A 
similar  red-brown  resin  is  obtained  by  boiling  benzoin  with  milk  of  lime, 
washing  with  a  large  quantity  of  boiling  water,  decomposing  the  un- 
dissolved compound  of  resin  and  lime  with  boiling  hydrochloric  acid, 
dissolving  the  precipitated  resinous  acid  in  alcohol,  and  evaporating. 
It  evolves  a  volatile  oil  when  heated  to  about  120^,  and  contains  70*00' 
to  72-23  p.  c.  0.,  7*88  to  7*68  H.,  22-62  to  20*14  0.,  corresponding  to 
the  formula  C*»H«*0"  or  C^H'H)*  (Johnston).  —  c.  When  the  last  wash- 
waters  of  the  lime-compound  are  precipitated  by  hydrochloric  add, 
grey-white  flocks  are  obtained,  which  contain  73*  11  p.c.  C,  9  21  H., 
and  17-68  0.,  corresponding  to  the  formula  C^^H^O'  (Johnston). 

rf.  Strong  solution  of  caustic  potash,  added  to  the  cold  alco- 
holic solution  of  benzoin,  turns  the  liquid  darker,  and  throws  down 
a  grey  precipitate,  which  dissolves  in  a  larger  quantity  of  caustic 
potash,  and  is  again  precipitated  by  tincture  of  benzoin.  If  the  precipi- 
tates are  collected,  washed  with  boiling  water,  which  takes  up  but  little, 
again  dissolved  in  caustic  potash,  precipitated  by  hydrochloric  acid, 
and  washed  with  hot  water,  a  grey  resinous  powder  is  obtained,  which 
is  deposited  almost  entirely  from  its  solution  in  boiling  alcohol  or 
ether  on  cooling.  It  is  still  a  mixed  substance,  from  which  alcohol 
takes  up  a  portion  containing  71-73  p.  c.  C,  7-33  H.,  and  20-94  0., 
corresponding  to  the  formula  C**n'*0',  after  which  ether  extracts  a 
second  portion  containing  71-00  p.  c.  C,  6*77  II.,  and  2223  0.,  cor- 
responding to  the  formula  C^Hn)*.  —  e.  The  solution  which  has  been 
precipitated  by  potash  throws  down,  on  dilution  with  water,  a  slight 
precipitate,  after  the  removal  of  which  the  filtrate  is  to  be  precipi- 
tated by  hydrochloric  acid.  The  precipitate  thus  obtained  is  washed 
with  hot  water,  dissolved  in  alcohol,  and  recovered  from  the  solution 
by  evaporation.  After  drying  for  a  short  time  at  93°,  it  contains 
73-02  p.  c.  C,  9-16  H.,  and  17-82  0. ;  on  more  prolonged  drying  the 
percentage  of  carbon  decreases  to  69*77. 

Alcoholic  neutral  acetate  of  lead  throws  down  from  an  alcoholio 
solution  of  benzoin,  a  slight  precipitate,  containing  24-86  p.  c.  of  lead- 
oxide  :  the  filtrate  yields,  on  adaition  of  ammonia,  a  further  precipi- 
tate containing  41-41  p.  c.  This  last,  when  boiled  with  hydrochloric 
acid,  furnishes  a  resin,  which,  after  solution  in  alcohol  and  evi^ration, 
contams  69*17  p.  c.  C,  7*60  H.,  and  23*28  0.,  corresponding  to  the 
formula  C*»H'«Oi*  (Johnston,  Phil.  Trans.  1840,  369).  According  to 
Unverdorben,  neutral  acetate  of  lead  does  not  precipitate  alcoholic 
benzoin. 

2.  Yellow  Resin  prom  Botant  Bat.  —  Prom  Xanthorrhsa  hastilii. 
Of  a  darker  reddish-yellow  than  gamboge,  frequently  covered  with  a 
greenish-grey  crust.  Brittle,  of  shining  fracture,  triturable  to  a 
greenish-yellow  powder.    Does  not  stick  to  the  teeth.    Tastes  sour  and 
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aromatic,  and  has  an  agreeable  balsamic  odour.  Contains  a  very 
small  quantity  of  an  agreeably-smelling'  volatile  oil ;  a  rosin  soluble  in 
alcohol  and  ether,  and  also  in  alkalis  and  baryta-  and  lime-water  i  a 
little  benzoic  acid,  and  bassorin  (Laugier,  Ann.  Chim,  76,  265).  Tromini- 
dorff  (Tcuohenh,  1826,  1)  distinguiBhes  two,  Widnuum  {Mepert,  22, 198)  three 
resiiiB —  Its  solution  in  ether  or  alcohol  leaves  on  evaporation  a  dark 
resin,  containing,  at  120°,  66*98  p.  c.  C,  6-73  H.,  and  27*29  0.,  corre- 
sponding to  the  formula  C*"II*0**,  and  almost  entirely  precipitable  from 
its  alcoholic  solution  by  water,  even  in  presence  of  a  large  quantity  of 
ammonia  (Johnston,  Phil  Trans.  1839,  292). 

The  resin  melts  at  a  moderate  heat,  and  afterwards  bums  with 
smoky  flame  and  an  odour  of  storax.  —  When  submitted  to  dry  distiUa- 
Hon,  it  yields  a  large  quantity  of  carbolic  add  in  the  form  of  an  acid 
heavy  oil,  and  a  little  light  oil,  having  the  odour  of  a  mixture  of  ben- 
zene and  cinnamene  [no  umbellif erone  (Sommer)}.  —  Nitric  acid  acts 
violently  upon  the  resin,  even  in  the  cold,  and  dissolves  it  wi<ii  dark* 
red  colour ;  the  further  action  of  the  acid  produces  a  large  quantity  of 
picric  acid  (xi,  211),  together  with  a  little  nitrobenzoic  add  and  oxalic 
acid  (Stenhouse).  — The  brown-red  solution  of  the  reshi  in  aqueous  aUsaUa 
throws  down,  when  neutralised  with  hydrochloric  acid,  a  dark  brown 
brittle  mass,  whilst  the  acid  liquid  retains  in  solution  cinnamic  acid  and 
a  little  benzoic  acid  (Stenhouse,  FhiL  Mag.  28,  440 ;  Ann.  Fharm,  57, 84). 

The  resin  gives  up  to  boiling  water  benzoic  acid  and  gum.  It  dis- 
solves in  oil  of  vitriol,  forming  a  pale  brown  solution,  which  is  predpi- 
tated  of  a  violet-red  by  water.  It  colours  acetic  acid  yellow,  without 
dissolving  in  it  to  any  great  extent,  and  dissolves  easily  in  alcohol, 
ether,  some  volatile  oils,  and  partidly  in  fatty  oils,  forming  in  all  cases 
fine  yellow  solutions  ( Widmimn ;  Lichtenstein). 

3.  Dragon's  Blood.  ^  Occurs  in  commerce  in  three  different  varieties, 
namely,  Oriental  (from  Calamua  Draco  and  other  species),  Canary  (from 
Dracoena  Draco),  and  American  (from  Pterocarptu  Draco,  Handbuch,  yiii 
[2],  12),  the  first  of  which  is  further  distinguished  as  Sanguis  Draconis 
in  baculis,  in  lacrymis,  and  in  maasis,  —  The  resin  is  reddish-brown  in 
mass,  blood-rod  in  powder,  opaque,  brittle,  of  dull  fracture.  Sp.  gr. 
1,  196.  Inodorous  and  tasteless.  Has  an  odour  of  benzoin  when 
heated.  — Contains  fat,  benzoic  add  [Hempel  (Ann,  Fharm^  69,  821)  found 
neither  benxoio  nor  einnanio  acid],  oxahc  acid,  phosphate  of  lime,  and 
90  p.  c.  of  colouring  matter,  which  is  predpitated  from  the  alcoholic 
solution  by  sulphuric  acid  (Melandri's  Dracin ;  Herberger's  Drachen- 
blutstoff),  —  According  to  Melandri  (Br.  Arch.  25,  193),  dragon's 
blood  (ussolves  gradually  in  warm  water.  —  It  dissolves,  for  the 
most  part,  ia  alkalis  (Herbei-ger),  and  slightly  in  lime-water,  the 
fine  red  solutions  being  predpitated  of  a  yellow  colour  by  acids.  —  It 
dissolves  easily  with  purple  colour  in  alcohol,  in  acetic  acid,  less  easily 
in  ether,  and  in  fatty  and  volatile  oils  fnot  in  castor  oil  (Stickel)] 
(Herberger,  Bepert.  37,  17),  easily  in  fusel  oil,  less  freely  in  valerianic 
aldehyde,  and  still  less  in  valerianic  acid  and  valerate  of  amyl  (Traut- 
wein,  Bepert.  91,  29). 

Dragon*s  blood,  when  submitted  to  dry  distillation,  melts,  gives  off 
acid  water  together  with  acetone  and  benzoic  acid  up  to  210^,  swells  up, 
evolves  carbonic  acid  and  carbonic  oxide  with  dense  white  fumes,  and 
yields  a  distillate  of  black-red  oil,  whilst  a  large  quantity  of  carbon 
remains  behind.    The  oil  contains  dra<^l  (toluol,  iv^  226)  and  draoonyl 

2  c  2 
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[styrol,  which  is  transfonned  into  metastyrol  (xiii,  6)  by  rectification 
(Hofmann  &  Blyth),  and  probably  occurs  as  metastyrol  in  dragon's  blood 
(Kovalewslqr,  Ann.  Fharm.  126,  69)].  After  distilling  off  these  two  sub- 
stances at  a  temperature  below  180'',  there  passes  over  an  oUy  mixture 
of  benzoic  acid  with  an  oxygenated  oil  heavier  than  water,  and  turning 
red  and  black  in  the  air,  from  formation  of  benzoic  acid  and  a  peculiar 
liquid  (Glenard  &  Boudault,  Compt.  rend.  17,  603 ;  K.  J.  Pharm.  4, 274 ; 
Ann.  Pharm.  48,  843.  —  Conmt.  rend.  19,  605  ;  N.  J.  Pharm.  6,  250). 

Dragon's  blood  is  violently  acted  upon  by  nitric  acid  of  sp.  gr.  1*34 
when  warmed  therevdth,  becoming  very  hot,  and  dissolving  completely 
in  6  or  8  parts  of  the  liquid,  with  formation  of  oxalic  add,  and  perhaps 
a  trace  of  picric  acid.  —  Nitric  acid,  diluted  with  an  equal  volume  of 
water,  dissolves  dragon's  blood  gradually  on  boiling,  vapours  smelling 
of  nitrobenzene  and  hydrocyanic  acid  passing  over,  and  a  non-volatile, 
pulverulent  acid,  together  with  a  sublimable  acid,  probably  nitrobenzoic 
add,  being  formed  (Blumenau,  Ann.  Pharm.  67,  127).  Bottger  & 
WiU  (Ann.  Pharm.  58,  274)  likewise  obtained  only  benzoic  add  (no 
styphnic  add)  by  the  action  of  nitric  add.  —  Alcoholic  dragon's  blood 
reduces  nitrate  of  silver  on  standing  (Johnston). — Dragon's  blood 
melted  with  caustic  potash^  yields  phloroglucin  and  protocatechuic  add 
(Hlasiwetz  &  Pfaundler,  Wien.  Acad.  Ber.  60,  52).  Hlasiwetz  & 
^arth  afterwards  obtained  the  following  results :  dragon's  blood,  puri- 
fied by  dissolving  it  in  alcohol,  distilling  off  the  alcohol,  and  precipi- 
tating the  residue  with  water,  yields,  when  melted  with  caustic 
potash,  (1)  acetic  add  (or  butyric  or  propionic  acid) ;  (2)  benzoic  add ; 
(3)  paraoxybenzoic  acia ;  C'*H*0*,  (4)  a  compound  of  paraoxybenzoic 
with  protocatechuic  acid  in  equal  numbers  of  atoms ;  (5)  phlorogludn ; 
(6)  a  difficultly  soluble  acid,  C^H^O",  which  is  also  obtained  from  ben- 
zoin (p.  385) ;  (7)  oxalic  add ;  and  (8)  ia  small  quantity  of  microscopic 
needles,  corresponding  to  the  formula  C'BPW.  Dragon's  blood  in 
tears  and  that  in  sticks  yield  the  same  products,  but  in  different  propor- 
tions, in  the  one  case  a  large  quantity  of  phloroglucin  and  but  little 
paroxybenzoic  add  being  produced,  and  in  the  other  case  a  small 
quantity  of  phloroglucin,  but  a  large  quantity  of  paraoxybenzoic  acid, 
dther  free  or  combined  with  protocatechuic  add  (Hlasiwetz  &  Barth, 
Ann.  Pharm.  134,  283). 

Johnston  {Phil.  Trans.  1839,  134 ;  1840,  884)  examined  two  varie- 
ties of  dragon's  blood,  one  comparatively  pure,  the  other  mixed  with 
vegetable  remains. 

a.  When  the  purer  dragon's  blood,  occmring  in  commerce  in  sticks, 
is  digested  with  alcohol,  and  the  filtered  liquid  is  evaporated  over 
the  water-bath,  there  remains  a  nearly  black  residue,  of  a  splendid 
red  colour,  translucent  in  thin  layers,  and  triturable  to  a  dark  red 
powder.  After  evaporating  the  solution  at  82®,  the  residue  swells  up 
when  heated  to  100  ,  giving  off  astringent  vapours ;  at  a  temperature 
of  93°  it  loses  the  whole  of  the  alcohol  or  ether  in  12  hours,  and  dis- 
solves completely  in  alcohol,  even  after  drying  at  138*  (analyses  a  —  c). 
—  fi.  When  the  same  dragpn's  blood  is  dissolved  in  ether,  and  the 
filtrate  is  evaporated,  the  residue  exhibits  a  like  composition,  d^  whether 
dried  for  12  hours  at  66°  or  88%  or  for  6  hours  at  100%  —  7.  The  dragon's 
blood  occurring  in  larger  pieces,  mixed  with  vegetable  remains,  but  pro- 
bably less  altered  by  artifidal  processes,  gives  up  to  alcohol  the  resm  «, 
to  ether  the  resin  /,  both  of  which  were  analysed  after  drying  for 
12  hours  at  88*.    These  resins  are  C*»H«0»  or  C«»H*H>. 
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«•  h.  c,  d»  «.  /*• 

ai  100*.         at  104*.  at  188*. 

O    70-93    ..^      70-80    ....      72-86    ....      7216    ...      7316    ^..      72-91 

H  6-98    611    ....        6-21     ....        610    ....        6-40    ....        666 

O    2809    ....      2309    ....      21-44    ....      2176    ..«      2044    ....      2048 

100-00    ....    10000    ....    10000    ....    100-00    ....    10000    ....    100*00 

4.  P£RU  Balsam.  —  From  Myroxyhn  perwferum.  Occurs  in  com- 
merce  in  the  solid  and  in  the  fluid  state.  It  is  dark  red-brown,  trans- 
parenty  and  of  spongy  consistence.  Sp.  gr.  l*15(Lichtenberg;  Stoltze), 
1*1475  (Brandos  &  Keiche).  It  smells  like  yanilla,  and  tastes  at  first 
mild,  afterwards  bitter  and  aromatic,  producing  a  priddng  sensa- 
tion on  the  tongue  and  throat.  When  taken  intemauyy  it  occasions 
the  formation  of  hippuric  acid,  and  the  urine  acquires  a  blood-red 
colour  on  being  heated  with  hydrochloric  acid  ( W  oUer  &  Frerichs, 
Ann.  Pharm.  65,  339). 

Peru  balsam  contains  cinnamem  j^xiii,  283)  and  frequently  also 
styracin  (xiii,  286),  cinnamic  acid  (ziii,  268),  a  resin  easily  soluble,  a 
second  resin  difficultly  soluble  in  alcohol,  ana  extractive  matter  soluble 
in  water. 

The  balsam  deposits  crystals  of  cinnamic  add  ^xiii,  269)  on  pro* 
longed  standing.  —  When  distilled  with  water  it  yields  little  or  no 
volatile  oil  (Lichtenberg). — When  it  is  heated  to  100^  a  trace  only  of 
oil  and  add  are  obtained ;  at  287°  the  balsam  boils  and  yields  firat  a 
yellow,  then  a  brown  oil,  together  with  a  httle  add,  water,  carbonio 
add,  and  combustible  gas  (Lichtenberg).  By  drv  dijstillation,  water, 
oil,  and  a  large  quantity  of  cinnamic  acid  are  obtained  (Scharlin^X 
Without  a  wick,  the  balsam  burns  only  at  a  high  temperature,  but  witk 
a  wick  it  bums  easily,  with  bright  smoky  name.  —  Nitric  acid  dis- 
solves it  with  violent  action  and  formation  of  hydrocyanic  acid 
(Hat(diett).  —  When  mixed  with  cold  oil  of  vitriol,  the  balsam  becomes 
hot  and  evolves  sulphurous  add,  forming  a  dark-brown  mixture,  which 
yields  a  sublimate  of  benzoic  acid  when  heated  (Stoltze ;  Hatdiett). 
—  On  dropping  the  balsam  into  boOin^  concentrated  solution  of  chlo- 
ride of  zinc,  water  and  a  little  cionamic  acid  pass  over,  together  with 
a  h^ht  and  a  heavy  brown  empyreumatic  oU,  which  give  up  dnnamio 
add  to  water  (ScharUng). 

When  Peru  balsam  is  shaken  with  strong  caustic  potash,  a  solid 
soap  is  obtained,  a  solution  of  which  in  water  separates  into  two 
layers ;  the  upper  brownish-yellow  layer,  the  Perubcdaamol  of  Stoltze, 
containing  dnnamein  (and  styracin),  the  lower,  the  potash-salt  of  cin- 
namic acid  and  resin  (Plantamour  and  others).  On  distilling  the  sub- 
jacent aqueous  liquid,  a  little  more  volatile  oil  is  obtained  (Scharling). 
•—  A  mixture  of  1  part  of  Peru  balsam  with  2  or  3  parts  of  solution 
of  caustic  potash  of  sp.  gr.  1-3,  allowed  to  stand  for  twenty-four  hours 
and  then  distilled,  yields  water,  a  heavy  oil,  and  a  hght  oil.  a.  The 
heavy  oil,  having  a  sp.  gr.  of  1*03  at  14°,  boils  with  decomposition  at 
205",  and  does  not  Boli£fy  at  -  15^.  It  has  a  faint  odour,  aromatio 
after  long  standing.  It  solidifies  in  contact  with  bisulphide  of  carbon 
and  caustic  potash,  and  according  to  Scharling,  is  to  be  regarded  as 
dnnamate  of  ethyl,  but  according  to  Kraut  {Ann.  Pharm.  107,  208),  as 
benzylic  alcohol.  —  h.  The  light  oil,  boiling  at  180'',  smells  of  anise, 
tastes  sweet  and  aromatic,  and  does  not  solidify  at  —  15°,  It  soUdi^eQ 
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with  caustic  potash  and  bisulphide  of  carbon,  probably  on  account  of 
admixture  with  a  (Schariing,  Ann.  Pharm.  74,  230).    Aqueous  alkaline 
I  carbonates  extract  cinnamic  acid  from  Peru  balsam. 

The  balsam  mixes  with  absolute  alcohol  in  all  proportions  (Pfaff), 
traces  only  of  the  sparingly  soluble  resin  and  extractive  being  de- 
posited. It  dissolves  in  weaker  alcohol,  with  separation  of  the 
sparingly  soluble  resin  (Stoltze).  Alcoholic  potash  throws  down 
resinate  of  potash  from  the  alcoholic  solution,  whilst  cinnamate  of 
potash  and  cinnameTn  precipitable  bv  water  remain  dissolved  (Pr^my). 
Absolute  ether  takes  up  dnnamic  acid,  cinnameTn,  and  an  easily  soluble 
resin  (Stoltze).  Fusel-oU  and  valerianic  aldehyde  dissolve  the  balsam 
completely;  valerianic  acid  and  valerate  of  amyl  dissolve  it  with 
turbidity  (Trautwein,  Bepert.  91,  29).  Rock-oil  extracts  impure  cinna- 
meJn  (Pr^my).  —  The  balsam  mixes  with  |th  of  oil  of  turpentine  ;  with 
a  larger  quantity  the  mixture  separates  into  two  layers  (Stoltze).  —  Oil 
of  almonds  dissolves  half  of  the  balsam  (PfafE).  —  Stoltze  {Berl.  Jahrh. 
25,  2,  24) ;  Plantamour  {Ann.  Pharm.  27,  329 ;  30,  841) ;  Pr^my  {Ann. 
Chim.  Phys.  70,  180) ;  Schariing  (Ann.  Pharm.  74,  230  ;  97, 168).  The 
eight  substances  obtained  by  Richter  (J.pr.  Chem.  13,  167)  from  Peru 
balsam  appear  to  be  either  identical  with  known  bodies,  or  mixtures. 

The  resin  of  Peru  balsam  is  identical  with  that  of  Tolu  balsam  and 
benzoYn  (xiii,  290)  (Pr^myJ.  When  mixed  with  pumice-stone  and  sub- 
mitted to  dry  distillation,  it  yields  benzoic  acid,  water,  and  an  oil  con- 
sisting of  styrol  or  a  similar  body  (xiii,  2),  benzoate  of  methyl,  and 
carbolic  acid  (Schariing). 

The  ^aringly  soluble  resin  remains  behind  when  the  balsam  is 
repeatedly  treated  with  cold  alcohol  of  75  p.  c.  It  is  black-brown, 
friable,  inodorous,  and  tasteless,  neutral,  and  fusible  at  a  moderate 
heat,  emitting  an  odour  of  benzoYn.  It  dissolves  in  oil  of  vitriol  with 
carmine-red  colour,  and  in  hot  strong  caustic  potash,  from  which  it  is 
precipitated  by  acids.  Its  hot  alcoholic  solution  throws  down  from 
neutral  acetate  of  lead,  a  precipitate  soluble  in  acetic  acid.  The  resin 
dissolves  slightly  in  hot  strong  acetic  acid,  but  is  insoluble  in  ether,  oil 
of  turpentine,  and  olive-oil  (Stoltze^. 

The  easily  soluble  resin  is  obtamed  by  neutralising  the  solution  of 
the  balsam  in  6  parts  of  alcohol  with  carbonate  of  soda,  diluting  the 
solution  with  water  and  concentrating,  whereupon  the  liquid  separates 
into  three  layers.  The  upper  aqueous  layer  is  removed ;  the  lower 
layers  are  dissolved  in  alcohol,  the  solution  is  again  evaporated,  and 
the  residue  is  dissolved  in  12  parts  of  warm  olive-oil,  which  retains  the 
oil  of  the  balsam  in  solution,  but  deposits  the  resin  in  flocks  on  cooling. 
The  flocks  are  purified  by  solution  in  alcohol.  Dark-brown,  inodorous 
and  tasteless  mass,  transparent  in  thin  layers,  melting  below  100°.  It 
dissolves  in  cold  oil  of  vitriol  with  dark-violet  colour.  The  alcoholic 
solution  is  precipitated  of  a  grey  colour  by  neutral  acetate  of  lead,  the 
precipitate  dissolving  in  acetic  acid,  and  is  coloured  dark-green  by 
sesqiilchloride  of  iron.  — The  resin  dissolves  easily  in  strong  acetic  acid 
and  in  strong  alcohol,  but  not  in  ether,  cold  oil  of  turpentine,  or  oUve 
acid  oil.  It  is  thrown  down  from  the  alcoholic  solution  in  grey  flocks 
by  gelatin  (Stoltze). 

The  dried  Peru  balsam  imported  in  gourds  is  reddish-yellow  and 
friable,  and  contains  volatile  oil,  benzoic  acid,  and  a  resin  soluble  in 
hot  dilute  caustic  potash,  and  in  alcohol  and  ether  (Trommsdorff,  N.  Tr. 
2,  1,  80). 
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The  gum-resin  which  exudes  from  the  Peru  balsam  tree  contains 
77*4  p.  c.  resin,  and  17'1  p.  c.  gum,  besides  woody  fibre,  water,  and 
a  little  volatile  oil.  The  resin  is  uncrystallisable,  and  reddens  litmus 
slightly  in  alcoholic  solution  (Attfield,  Pkann*  Trans.  (2)  6, 241 ;  Kopp'a 
Jahresber.  1863, 657). 

5.  Liquid  Storax.  —  The  American  variety  is  obtained  from  Li- 
quidambar  Btyraciflua,  the  Oriental  from  Liquidambar  Altingia.  —  Green- 
grey,  of  an  agreeable  odour  and  the  consistence  of  honey.  Hardens 
in  the  air.  When  distilled,  it  yields  carbonic  acid  and  combustible  gas, 
acid  water,  benzoic  acid  (or  cinnamic  acid?^,  a  coloured  oil  which 
sohdifies,  and  carbon.  It  gives  up  benzoic  (cmnamic?)  acid  to  water 
or  milk  of  lime.  —  Dissolves  in  oil  of  vitriol  with  brown  colour,  and  is 
precipitated  from  the  solution  in  white  flocks  by  water  (Dulong).  — 
With  excess  of  nitric  acid  of  sp.  gr.  1"2  it  yields  a  large  quantity  of 
benzoic  acid  and  a  little  picric  acid  (Bottgor  &  Will,  Ann*  Pharm,  58, 
274).  —  It  dissolves,  with  the  exception  of  impurities,  in  4  parts  of 
alcohol,  forming  a  brown  solution  (Bouillon-Lagrange). 

Liquid  storax  is  a  mixture  of  styrol(xiii,  1),  cinnamic  acid  (xiii,  268), 
resins,  and  styracin  (xiii,  286),  which  occurs  in  storax  partly  as  add 
cixmamate  of  styracin.  a.  The  styrol  is  obtained  by  distilling  storax 
with  water  and  carbonate  of  soda,  but  in  varying  quantities,  as  it 
becomes  converted  into  a  non-volatile  body  by  keeping  (Simon).  — 
h.  The  liquid  which  remains  after  distilling  with  water  (without  car- 
bonate of  soda)  deposits  acid  cinnamate  of  styracin  when  concentrated. 
—  c.  The  resin  remaining  on  distilling  storax  with  aqueous  carbonate 
of  soda,  dissolves  partly  in  alcohol  and  partly  in  ether ;  the  alcoholic 
solution  deposits  styracin.  If  the  solution  be  distilled  with  caustic 
soda  and  water  before  the  styracin  separates,  styracone  (xiii,  256)  is 
obtained  (Simon). 

Storax  contains  metastyrol  (Kovalewsky).  When  the  styrol  is 
removed  by  distillation  with  water,  the  cinnamic  acid  by  treating 
the  residue  with  caustic  soda,  and  the  undissolved  portion  is  then  re- 
peatedly washed  with  alcohol,  there  remains  a  solid  black  resin,  which 
on  distillation  yields  styrol,  formed  from  the  metastyrol,  and  amounting 
to  1-6  to  2*8  p.c.  01  the  liquid  storax  (Kovalewsiy,  Ann.  Pharm. 
120,  66). 

Fresh  liquid  storax  is  yellow,  of  the  consistence  of  copaiba  balsam 
at  15°,  thicker  in  the  cold,  heavier  than  water,  and  reddens  litmus 
slightly.  It  dissolves  to  the  extent  of  Jths  in  alcohol,  leaving  crystals, 
and  in  all  proportions  in  ether.  It  contains  volatile  oil,  a  waxy  sub- 
stance which  passes  over  with  the  water  and  is  taken  up  from  the 
water  by  ether,  benzoic  acid,  styracin,  a  soft  resin,  yellow  colouring 
matter,  and  a  crystalline  substance  different  from  styracin.  When 
storax  is  submitted  to  prolonged  boiling  with  water  and  the  residual 
liquid  is  filtered  from  resin  and  evaporated,  crystalline  granules  are 
deposited,  which  are  to  be  washed  with  cold  water  and  triturated  with 
12  parts  of  cold  water.  The  undissolved  portion,  dissolved  in  boiling 
water,  deposits  on  cooling  nearly  colourless  crystals,  which  are  rendered 
quite  white  by  treatment  with  animal  charcoal.  They  form  microscopic 
four-sided  pyramids,  neutral,  white  and  shining,  having  an  odour 
of  melilotene,  and  volatilising  on  glowing  charcoal,  therefore  pro- 
bably allied  to  coxmiarin  (Bonastre,  J.  Phw-m.  17,  345 ;  N.  Tr.  24,  2, 
236). 
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6.  Solid  Stobax^  —  From  Styrax  officinaUa.  Occurs  either  in  yellow 
transluoent  granules  of  the  size  of  peas  and  the  hardness  of  wax 
{Storax  in  granis)^  or  in  brown,  yellow,  or  white  coherent  pieces,  sticky 
when  wanned  {Storax  in  massis);  or  in  brown  cakes  made  up  of 
storax,  sawdust,  and  other  impurities  (Scobs  storacina^  Storax  ccda- 
mita).  Has  a  very  agreeable  odour  and  a  burning  taste.  When 
distilled  with  water,  it  gives  off  its  oil  only  after  all  the  water  has 
passed  over.  The  oil  is  at  first  limpid  and  afterwards  buttery;  it  is 
empyreumatic  and  contains  benzoic  acid  (Neumann).  It  forms  with 
oil  of  vitriol  a  red  solution  from  which  water  throws  down  red  flocks 
(Dulong).  It  is  soluble  in  alcohol.  —  Contains  styracin,  uncrystal- 
Usable  soft  resin,  colouring  matter,  and  benzoic  acid,  the  last  of  which 
may  be  extracted  by  boUing  with  lime,  but  not  by  boiling  water : 
neither  does  the  aqueous  decoction  redden  litmus  (Lepage,  J.  Chim. 
med.  18,  727). 

The  solid  Storax  from  Bogota  contains  easily  soluble  resin,  benzoic 
add,  bitter  extractive,  and  40  p.  c.  of  woody  fibre  (Bonastre,  /.  Pharm, 
16,88;  N.  Tr.  21,  2,  242). 

The  Storax  calamita  of  1785  was  veiy  light,  crumbly  between  the 
fingers,  had  an  odour  of  benzoin,  and  appeared  to  consist  almost 
entirely  of  needles  of  benzoic  acid  and  yellow  pieces  of  resin.  When 
heated,  it  yields  a  sublimate  of  benzoic  add,  and  when  distilled  with 
water,  a  milky  distillate  from  which  ether  extracts  a  stearoptene.  The 
residual  water  deposits  crystals  on  evaporation,  and  leaves  a  dark- 
yellow  gum*  The  undissolved  portion  forms  with  alcohol  a  brown- 
red  tincture  containing  benzoic  acid  (dnnamic  acid?)  and  resins, 
while  woody  fibre  remains  undissolved.  —  The  same  constituents, 
together  with  ammonia  and  caoutchouc,  are  present  in  the  reddish 
heavy,  and  the  brown  granular  Storax  calamita  of  commerce,  and 
are  therefore  not  to  be  regarded  as  artificial  products  (Reinsch,  Repert. 
63,  289). 

7.  ToLu  Balsam.  —  From  Myro^rmum  tolmferum  or  frutescens. 
Yellowish  to  pale  red-brown,  and  of  the  consistence  of  turpentine 
in  the  fresh  state  (white  Tolu  halaaim).  Becomes  hard  and  reddish- 
brown  on  keeping  (black  Tolu  balsam)^  and  dries  up  in  the  air  to  a 
brittle  solid  resinous  mass  (dry  Tolu  balsam).  -»  The  following  varie- 
ties are  to  be  distinguished :  a.  The  ordinary  balsam  from  Carl£agena ; 
reddish-yellow,  not  quite  transparent,  granular,  or  crystalline,  brittle 
in  the  cold,  softening  in  the  mouth.  —  b.  The  turpentiAC-hke  balsam 
from  Brazil,  which  becomes  harder  than  the  preceding  when  exposed 
to  the  air.  It  yields  cinnamic  add  to  warm  water  (St.  Martin,  Pharm, 
Viertelj.  14,  110).  Tolu  balsam  from  Santa  Fe  de  Bogota  is  very 
soft,  contains  a  little  benzoic  acid,  and  yields  by  distillation  a  fluid 
balsamic  oil,  in  part  lighter  than  water  (Bonastre,  /.  Pkarm.  19,  676 ; 
Ann.  Pharm.  10,  128). 

Tolu  balsam  has  an  agreeable  odour  and  a  warm,  sweetish, 
biting  taste.  —  When  exposed  to  the  air  on  a  plate,  it  gradually  dries, 
becoming  crystalline  and  richer  in  acid  (Guibourt ;  Scharling).  —  It 
dissolves  in  oil  of  vitriol  with  red  colour,  and  in  nitric  acid  with  evolu- 
tion of  hydrocyanic  acid,  and  when  distilled  with  the  latter  acid 
yields  benzoic  acid,  together  with  Hatchett's  artificial  tannin. — 
When  boiled  or  digested  with  aqueous  carbonate  of  soda,  it  forms  a 
brittle  mass,  which  turns  red  in  the  air.  —  It  does  not  dissolve  com- 
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pletely  in  caustic  potash  of  sp.  gr.  1*06,  even  when  wanned,  but  is 
soluble  in  a  solution  of  sp.  gr.  1*17,  without  separation  of  oil  (or  cinna- 
mein).  Caustic  potash  of  sp.  gr.  1*27  forms  with  it  a  dear  solution, 
which  afterwards  solidifies  (Scharling).  —  It  dissolves  in  6  parts  of 
alcohol  (Planche),  less  easily  in  ether  and  volatile  oils,  not  completely 
in  fat  oils. 

Tolu  balsam  is  a  mixture  of  a  little  volatile  oil,  free  acid,  and  resin. 
a.  The  volatile  oil  obtained  by  distillation  with  water  contains  tolene 
(xiv.  312),  benzoic  acid,  and  dnnamein  (xiii,  28),  also  a  body  boiling  at 
180**,  and  containing  84-9  p.  c.  C,  11-83  H.,  and  3-27  0.,  probably  a 
hydrate  of  tolene  (Deville).  By  dissolving  the  balsam  in  dilute  caustic 
potash,  Fr^y  obtained  also  cinnamei'n,  which  separated  in  the  form 
of  an  oil ;  Scharling,  however,  denies  its  existence  in  Tolu  balsam. 
—  b.  The  acid  of  the  balsam  is  dnnamic  acid  (Fremy),  a  mixture  of  dn- 
namic  and  benzoic  acids  (Deville) ;  the  benzoic  acid  is  not  formed,  as 
Kopp  imagines,  by  the  action  of  alkalis  on  the  resins,  but  may  be  ex- 
tracted by  carbonate  of  soda  or  distilled  off  with  vapour  of  water  at 
170°  (Scharling). 

c.  On  the  resins  of  Tolu  balsam  see  xiii,  290.  Eopp's  alpha-resin  ap- 
pears not  to  be  a  peculiar  body,  but  if  the  residue  which  is  left  on  dis- 
tilling Tolu  balsam  in  a  current  of  superheated  steam  be  treated  with 
weak  and  with  strong  alcohol,  there  remains  a  portion  nearly  insoluble 
in  alcohol,  ether,  bisulphide  of  carbon,  and  oil  of  turpentine,  but  soluble 
for  the  most  part  in  caustic  potash,  and  precipitable  by  hydrochloric 
add  from  the  alkaline  solution  in  the  form  of  a  jelly  having  the  same 
composition  as  the  beta-resin  (xiii,  291)  (Scharling). 

When  Tolu  balsam,  freed  from  volatile  oil  and  dehydrated  by 
heat,  is  subjected  to  diy  distillation,  a  colourless  viscid  distUlate  which 
afterwards  crystallises  is  obtain^,  containing  toluene  (xii,  226), 
benzoate  of  methyl  [according  to  Scharling ;  but  according  to  DeviUe, 
benzoate  of  ethvl  (xii,  60)^,  benzoic  acid,  and  a  little  cinnamic  acid  : 
on  continuing  tne  distillation,  a  violent  frothing  takes  place  for  some 
time,  after  which  the  mass  boils  quietly,  yielding  a  distillate  of  water 
and  a  heavy,  limpid  oil,  carbonic  oxide  and  carbonic  acid  being  evolved, 
whilst  charcoal  remains  behind  (Deville).  The  balsam  freed  from  add 
by  carbonate  of  soda  dissolves  in  boiling  strong  caustic  potash,  forming 
a  brown  liquid  which  solidifies  on  coohng  in  a  granular  mass,  com- 
pletely  soluble  in  water,  and  yielding  toluol  on  distillation  (Eopp).  — - 
When  the  resin  of  Tolu  balsam  is  distilled  with  coarsely  powdered 
pumice,  31  p.  c.  of  an  acid  brown  oil  is  obtained,  consisting  of  a  mixture 
of  methylic  benzoate,  toluol,  and  carbolic  acid  (Scharling).  —  Fr^my 
(Ann.  Chim.  Phys.  70,  201) ;  H.  Deville  (JV:  Ann.  Chim.  Phys.  3,  161)  j 
E.  Kopp  {Compt.  Chim.  1849,  145) ;  Scharling  {Ann.  Pharm.  97,  88). 

8.  Mecca  Balsam.  Source,  xiv,  383.  —  Limpid,  pale-yellow,  of 
sp.  gr.  0*95.  Smells  fragrant,  or,  after  standing  for  some  time  in  the 
air,  like  turpentine ;  tastes  bitter  and  warm.  When  exposed  to  the 
air,  it  rapidly  becomes  thick,  visdd,  and  specifically  heavier.  It  dis- 
solves easily  in  alcohol  and  ether. 

Mecca  balsam  distilled  with  water  yields  volatile  oil  (xiv,  383),  a 
very  bitter  aqueous  decoction,  a  resin  soluble  in  cold  alcohol,  and 
a  second  resin  insoluble  in  that  liquid.  Much  of  the  balsam  also 
contains  gum.  —  The  soluble  resin  is  soft,  of  add  reaction,  insoluble  in 
aqueous  ammonia,  and  soluble  in  small  quantity  only  in  boiling  nitric 
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acid :  it  does  not  combine  completely  with  an  eqnal  quantity  of  caustic 
potash  and  wafer.  —  The  insoluble  resin  is  moderately  nard,  of  a 
whitish-grey  colour,  inodorous  and  tasteless,  and  softens  with  difficulty 
when  warmed.  It  dissolves  yery  slightly  in  boiling  alcohol,  from  which 
it  is  thrown  down  in  white  flocks  on  cooling,  but  is  easily  soluble  in 
ether  (Bonastre,  J,  Fkarm,  18,  98  ;  Ann.  Pkarm,  3, 147).  Trommsdorff 
(N.  Tr,  16, 1, 76),  by  boiling  the  balsam  first  with  water  and  then  with 
absolute  alcohol,  obtained  a  yellowish-brown,  soft,  viscid  residue,  with- 
out smell  or  taste,  which  dried  up  gradually  when  warmed,  melted  at 
100®  to  110°,  and  at  a  higher  temperature  evolved  acid  and  aromatic 
vapours,  and  burnt  with  a  bright  name.  It  swelled  up  in  cold  stroug 
nitric  acid  and  also  in  the  hot  dilute  acid,  was  insoluble  in  ammonia  and 
in  boiling  caustic  potash,  but  easily  soluble  in  warm  volatile  and  fat  oils, 
and  became  suspended  in  boiling  absolute  alcohol  without  dissolving. 
—  The  portion  of  Mecca  balsam  taken  up  by  absolute  alcohol  remains 
on  evaporation  as  a  friable,  transparent,  honey-yellow  mass  of  sp.  gr. 
1*33,  which  softens  at  44**  and  becomes  limpid  at  92°.  It  yields  by 
distillation  a  yellow  oil,  a  little  water,  and  a  little  combustible  gas, 
whilst  a  dark  brittle  resin  remains  behind.  It  forms  with  nitric  acid 
of  sp.  gr.  1  -55,  oxalic  acid  and  yellow  products,  and  with  cold  oil  of 
vitriol,  a  brown-red  solution.  It  is  insoluble  in  ammonia  and  caustic 
potash,  slightly  soluble  in  absolute  alcohol  and  cold  ether,  but  more 
easily  soluble  in  these  liquids  when  warm,  and  In  warm  volatile  and 
fatty  oils  (Trommsdorff;  Vauquelin,  Ann,  Chim.  69,  221). 

Mecca  balsam  from  an  E^T)tian  tomb  was  solid,  fusible,  and  con- 
tained an  admixture  of  crystals.  When  distilled  with  water,  it  yielded 
acetic  acid,  but  no  volatile  oil  or  benzoic  acid.  The  balsam  exhausted 
with  boiling  water  is  decomposible  by  alcohol  into  two  resins :  the 
crystals  also  dissolve  in  alcohol.  The  crystals  are  cauliflower-liko, 
slightly  acid,  nearly  tasteless,  fusible  only  above  90^,  and  not  susceptible 
of  sublimation  (Bonastre,  J,  Pharm.  18,  336). 

Lanqon  or  Landsome,  a  balsam  obtained  from  the  Philippines,  sepa- 
rates, on  standing,  into  an  upper  yellow  and  a  lower  tm*bid  layer, 
which  are  not  miscible.  It  is  less  fluid  than  balsam  of  copaiba,  more  fluid 
than  Venice  turpentine,  and  dissolves  in  cold  alcohol  with  the  exception 
of  a  white  residue.  —  When  distilled  with  water,  it  yields  20  p.  c.  of 
volatile  oil  (xiv,  373)  and  a  soft  residue,  from  whicn  cold  alcohol  of 
86*^  takes  up  a  resin,  the  rest  remaining  undissolved.  —  The  soluble 
resin  is  transparent,,  difficultly  saponifiable,  and  slowly  decomposed 
by  nitric  acid,  which  colours  it  reddish-violet.  —  The  insoluble  resin, 
obtained  by  dissolving  in  alcohol  and  evaporating  the  solution,  is 
amorphous,  inodorous,  tasteless,  and  insoluble  m  alkalis.  When  warmed 
with  nitric  acid  it  assumes  a  faint  rose-red  colour,  arising  from  the 
presence  of  volatile  oil  (Bonastre,  J.  Pharm.  15,  662  ;  N,  Tr.  21,  2,  215). 

The  balsam  of  Hedwigia  balsamifera  or  Bursera  balsamifera  exudes 
from  the  inner  bark  of  the  tree.  The  balsam  80  years  old  is  dark-red, 
soft,  viscid,  and  sticks  to  the  fingers :  it  has  an  odour  of  turpentine 
and  a  burning  bitter  taste.  It  contains  a  soft  resin  easily  soluble  in 
alcohol,  a  hard  resin  insoluble  in  cold  alcohol,  volatile  oil  (xiv,  371), 
bitter  principle,  sugar,  lime,  and  potash-salts  (Bonastre,  J.  Pharm.  12, 
485;  Hepert.  26,  134). 

Concerning  the  balsam  of  Terminalia  vemix  (Vernis  de  la  Chine), 
which  contains  benzoic  acid,  see  Macaire-Princep  (J.  Pharm.  15,  525  : 
N.  Tr.  21,  1,  107). 
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Stearoptene  from  Oil  of  Cassia. 

RocHLEDER  &  ScHWARZ.  Wien.  Akod.  Ber.  5,  77;  J.  pr.  Chem.  51, 
482  ;  Kopp's  Jahresher.  1850,  509.—  TTicn.  Akod,  Ber.  12,  192  ;  J. 
pr.  Chem.  63,  129  j  Fharm.  Centr,  1854,  701 ;  Kopp*8  Jahresher.  1854, 
590. 

The  partly  colourless,  partly  yellow  crystalline  masses  deposited 
from  oil  of  cinnamon  (xiii,  258)  are  obtained  by  recrystallisation  from  a 
small  quantity  of  alcohol,  in  colourless,  inodorous,  shining,  brittle 
prisms,  which  melt  to  a  colourless,  highly  refractive  oil  when  heated, 
volatilise  at  a  higher  temperature,  and  solidify  to  a  yeUow  lamellar 
mass  on  cooling. 

The  crystals  contain,  on  the  average,  75*20  p.  c  0.,  6*83  H.,  and 
17*97  0.,  from  which  numbers  Rochleder  deduced  the  formula  C'H'K)*, 
and  afterwards  C**H"*0**.  —  They  are  converted  by  nitric  acid  into  a 
nitrogenous  acid  exhibiting  the  behaviour  of  nitrobenzoic  acid,  but  con- 
taining 45-48  p.  c.  C,  and  3-95  H.  (probably  C"H»XO«).  —  The  stearop- 
tene forms  with  ammonia  a  nitrogenous  product,  and  with  caustic 
potash,  when  distilled  therewith,  a  volatile  oU  containing  69*63  p.  c.  C, 
6*18  H.,  and  24*29  0.,  together  with  a  little  brown  resin. 

When  the  stearoptene  is  boiled  with  aqueous  bisulphite  of  soda  for 
five  minutes,  it  melts  to  an  oil,  colours  the  solution  yellow,  and  dissolves 
on  cooling  with  the  exception  of  admixed  resin.  The  filtrate  deposits 
crystals  of  benzhydrolic  acid,  after  the  removal  of  which,  the  filtrate 
yields  benzhydrol ;  (a)  on  boiling  the  solution,  as  a  floating  oil  which 
afterwards  solidifies ;  (6)  on  addition  of  dilute  sulphuric  acid. 

Benzhydrolic  cicid,  purified  by  dissolving  it  in  hme- water  and  preci- 
pitating with  hydrochloric  acid,  forms  colourless  or  yellowish  crystal- 
line flocks  which  lose  water  in  a  vacuum.  —  Benzhydrol  (differing  from 
Linnemann's  benzhydrol,  a  product  obtained  by  treating  benzophenone 
with  sodium-amalgam),  has  the  composition  a  and  b  [when  obtained 
according  to  a  and  b  (above)] :  when  melted  for  several  hours  at  110° 
and  then  cooled,  it  solidifies  to  a  crystalline  mass  c.  It  assumes  a  yellow 
to  black  colour  in  the  ah:. 

Analyses  hy  Boehleder  ^  Schioarx, 


Benzhydrolic  acid. 
Air-dried  (a).     In  vacuo  (&). 

Benzhydrol. 

a. 

b. 

e. 

0  .. 

71*28    72-84    

.      74-63    ... 

.».••          #0  OO      •.«....< 

.      7257 

H.. 

..•M«        6'28    •••....•        6'25    

6-45    ... 

.....                 \r  TBV         .....i.i 

6-84 

O  .. 

22-49    ........      20-91    

1892    ... 

17-89     

21-09 

10000    10000    , 

.    10000    ... 

100*00    

.    100-00 

Bochleder  gires  the  following  formulie :  for  benzhydrolic  aoid  a  and  benzhydrol 
o,  C*»H«0» ;  for  the  add  b,  C^HaQW  •  for  benzhydrol  a  and  b,  C«E»0>  and 
C»H"0». 

When  a  solution  of  benzhydrolic  acid  in  lime-water  is  neutralised 
with  nitric  acid  and  precipitated  with  nitrate  of  silver,  white  flocks  of  a 
tilver-ealt  are  obtained,  containing  56*14  pi  c.  0.,  4*58  H.,  17*50  0.,  and 
22*78  AgO.  —  Benzhydrol  forms  also  with  bisulphite  of  soda  a  compoimd 
containing  20*18  p.  o.  soda  and  32*42  p.  c.  carbon. 
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B.  Resins  free  Jrom  Benzoic  Acid, 

1.  Alouchi  Resin.  From  a  tree  growing  in  Madagascar.  Dirty- 
white  externally,  blackish  and  marbled  within,  opaque,  solid,  and 
friable.  Has  a  strongly  aromatic  odour,  resembling  pepper,  and  a 
bitter  taste.  Contains  volatile  oil,  a  resin  easily  soluble  in  alcohol,  a 
second  resin  spaiingly  soluble  in  alcohol,  free  [add,  ammonia-s&lti 
bitter  extractive  and  impurities. 

The  sparingly  soluble  resin  occurs  to  the  extent  of  20*45  p.  c.  in  the 
crude  resin.  To  obtain  it  the  resin  is  washed  repeatedly  with  cold 
alcohol,  the  residue  is  boiled  with  alcohol,  and  the  solution  filtered, 
whereupon  the  sparingly  soluble  resin  separates  from  the  filtrate  in 
flod^.  —  It  forms  very  fine,  light,  pearly,  radiated  groups  of  needles, 
harsh  to  the  touch  and  phosphorescent.  It  melts  when  heated  and 
volatilises  with  resinous  odour,  subliming  in  small  laminsB :  if  the  heat 
has  been  cautiously  applied,  the  residue  is  not  coloured.  It  is  insoluble 
in  boiling  caustic  soda,  slightly  soluble  in  boiling  alcohol,  and  more 
easily  in  ether  (Bonastre,  J.  Pharm.  9, 180 ;  10, 1).  See  also  Yauquelin 
(Ann.  Chim.  72,  299). 

2.  Gum  Ahmoi^iaoum.  —  From  Dorema  armeniacum.  Yellowish- 
white,  translucent  pieces,  friable  in  the  cold,  having  a  conchoidal  frac- 
ture and  a  fatty  lustre  on  the  fractured  surface.  Has  a  repulsive  odour, 
and  a  slightly  bitter  and  acrid  taste.  Its  alcoholic  solution  reddens 
litmus,  it  contauis  a  brittle  resin  soluble  in  alkalis  and  alcohol,  aJso 
gum,  bassorin,  and  a  transparent  light  oil,  besides  woody  fibre  and 
sand.  It  forms  a  milk  with  water.  When  submitted  to  dry  distilla- 
tion, it  does  not  melt,  and  yields  no  umbelliferone  (Sommer),  but 
according  to  Braconnot  (Arm.  Chim.  68,  69)  ammoniacal  products. — 
With  nitric  add  of  sp.  gr.  1*2,  it  forms  styphnic  acid  (xi,  228),  but  no 
other  add  (Bottger  &  Will).  Nitric  acid  of  sp.  gr.  1*35  dissolves  it  after 
boiling  for  a  short  time :  tnp  solution  deposits  a  soft  yellow  resin  when 
mixed  with  water,  and  more  when  concentrated  and  again  diluted, 
whilst  camphretic  add  C***ff*0"  remains  in  solution  (Schwanert,  Ann, 
Pharm.  128,  123).  —  Gum  ammoniacmn  melted  with  caustic  potash 
yields  protocatechuic  add  andresorcin  (xvii,  240)  (Hlasiwetz  &  barth). 

Commercial  gum  ammoniacum  increases  but  little  in  volume  when 
digested  with  cold  alcohol  of  sp.  gr.  0*83,  but  3delds  a  pale-yellow 
solution,  which  leaves  on  evaporation  a  clear,  nearly  colourless  resin, 
having  the  odour  of  the  gum,  and  assuming  a  yellow  colour,  with  par- 
tial loss  of  odour  at  lOO''.  It  is  easily  fusible,  predpitable  from  the 
alcoholic  solution  by  neutral  acetate  of  lead  as  a  white  precipitate,  and 
contains,  on  the  average,  70*95  p.  c.  C,  7*59  H.,  and  21*46  0.,  corre- 
sponding to  the  formula,  C*H*0*.  When  heated  to  131®  it  becomes 
thicker  and  darker,  without  frothing  or  giving^  off  visible  vapours,  and 
•then  contains  about  1  p.  c  more  of  carbon  (Jonnston,  PhiL  Trans,  1840, 
850.) 

3.  GumAiome.  That  obtained  from  the  locust-tree  JSyvnenea  (7(wr&an7 
is  yellow,  translucent,  of  sp.  gr.  1*028  to  1*03,  and  softens  in  the 
mouth.  It  tastes  like  mastic,  and  emits  a  peculiar  odour  when  warmed* 
Its  alcoholic  solution  reddens  litmus.  —  It  does  not  yield  umbelliferone 
by  dry  distillation  TSommer).  Contains  volatile  oil  (xiv,  358),  an  easily 
soluble  and  a  difficultly  soluble  resin,  the  latter  of  which  remains  behind 
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on  treating  the  gum  with  alcohol.  It  dissolves  in  warm  aqueous  am- 
monia (Paoli,  Brugn,  Giom.  16,  187  and  325  ;  N.  Tr,  9,  1,  40  and  61). 
Cold  alcohol  takes  up  from  gum  anime,  oil  and  an  amorphous  resin, 
probably  pinic  acid :  the  residue,  dissolved  in  boiling  alcohol,  deposits 
on  cooling,  very  delicate  needles  in  the  form  of  hght  flocks,  containing 
83-02  p.c.  C,  11-50  H.,  and  5*48  0.,  corresponding  to  the  formula 
C^H"0  (Laurent,  Ann.  Chim  .Phys.  66,  314).  Gum  anime  dissolves  in 
benzene  (Mansfield)  and  partially  in  creosote  (Reichenbach).  Concern- 
ing other  varieties  of  anime,  see  PaoH,  Manzini  {J.  Pharm.  27,  752), 
Hancock  (Ed.  N.  J.  ofSc.  1,  240),  Guibourt  {Rev.  scient.  16,  177). 


4.  Besin  from  Arbol-a-Brea. 

Maujeak.    J.  Pharm.  9,  45. 

BoNASTKE.    J.  Pharm.  10,  199. 

Ddmas.    J.  Chim.  med.  21,  309  ;  J.  Pharm.  21,  193  ;  Ann.  Pharm.  15, 

160 ;  J.  pr.  Chem.  4,  436. 
Baup.    N.  J.  Pharm.  20,  321 ;  Ann.  Pharm.  80,  312  ;  J.  pr.  Chem.  55, 

83. 

Obtained  from  incisions  in  a  tree  [probably  Canarium  album  (Baup)] 
growing  in  Manilla. — Soft,  greyish-green,  sticky  resin,  having  a  power- 
ful odour  of  turpentine,  cubebs,  and  fennel,  and  behaving  towards 
alcohol  and  volatile  and  fatty  oils  in  the  same  manner  as  elemi 
(Maujean). 

According  to  Bonastre,  it  contains  a  light  greenish-yellow  volatile 
oil,  an  easily  soluble  and  a  difficultly  soluble  resin,  the  latter  of  which 
forms  radiated  groups  of  white  shining  crystals,  containing,  according 
to  Dumas,  85-3  p.  c.  C,  11-7  H.,  and  3-0  0. 

On  treating  the  resin  with  cold  alcohol  of  85  p.  c.  volatile  oil,  brein, 
bryoldin,  and  bre'ldin  are  dissolved,  whilst  amyrin  remains  behind. 
The  solution  is  evaporated,  whereby  the  volatile  oil  is  driven  off,  and 
the  residue  is  treated  with  water  and  with  alcohol  of  50  p.  c.  in  succes- 
sion, which  take  up  the  bryoi'din  and  breidin,  but  leave  the  brein  un- 
dissolved. On  evaporating  the  mixed  solutions,  the  bryoidin  is  obtained 
in  drops,  which  afterwards  become  solid,  whilst  the  breidin  remains  in 
the  mother-liquor. 

a.  Amyrin.  —  Purified  by  solution  in  boiling  alcohol  of  90  to  95  p.  c. 
and  recrystallisation.  Identical  with  Bonastre's  difficultly  soluble  resin 
and  with  the  amyrin  of  elemi  resin.  —  Silky  fibres,  melting  at  174^, 
soluble  in  ether. 

b.  Pr«tn.  —  This  body  is  purified  by  dissolving  it  in  85  p.  c.  alcohol 
and  evaporating  the  solution  slowly,  whereupon  it  crystallises  in 
transparent  rhombic  prisms  of  110  and  70°,  having  two  bevelling  faces 
inclined  to  one  another  at  an  angle  of  80®.  It  melts  at  187°,  is 
insoluble  in  water,  but  soluble  in  70  parts  of  85  p.  c.  alcohol  at  20" 
and  easily  in  ether. 


o 


c.  Bryoidin,  —  Crystallises  from  hot  water,  and  likewise  from 
aqueous  alkalis  or  dilute  acetic  acid,  in  white  silky  fibres  having  a  biting, 
slightly  bitter  t^iste.    It  melts  at  135°,  and  solidifies  suddenly,  on 
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cooling,  to  a  nodular,  fibrous  mass.  Volatilises  below  its  melting-point 
without  leaving  a  residue.  Neutral.  —  Dissolves  in  850  parts  of  water 
at  10°,  and  in  a  smaller  quantity  of  hot  water :  the  solutions  are  pre- 
cipitated by  neutral  acetate  of  lead  and  more  abundantly  by  the 
basic  acetic  Dissolves  easily  in  alcohol,  ether,  oil  of  turpentine,  and 
fat  oils. 

d.  Breidki. — Transparent  rhombic  prisms  of  102**  and  78°,  with 
four-sided  summits.  Becomes  opaque  when  warmed,  melts  a  little 
above  100%  and  sublimes  without  residue.  Dissolves  in  260  parts  of 
water  at  lO'',  and  more  easily  in  hot  water.  Soluble  in  alcohol,  and 
less  freely  in  ether  (Baup). 


5.  Asafcetida. 

Tbommsdorpf.    N.  Tr.  1,  2,  137. 

Pbixetieb.    Bull.  Pharm,  3,  556. 

B&ANBES.    Repert.  7,  1. 

Angelinl     Brugn.  Gion.  19,  174;  Kastn.  Arch,  9,  101. 

Zeise.     Schw.  46,  824,  —  Reigel,  Jahrb.  pr,  Pharm.  4,  348. 

RsmsCH.    Jahrb.  pr.  Pharm.  12,  862. 

Johnston.     PkU.  Trans.  1840,  354. 

Stenhousb.    Phil.  Mag.  20,  575  ;  Mem.  Chem.  Soc.  1,  48  ;  J>  pr.  Chem. 

27,  255 ;  Ann.  Pharm.  44,  809. 
Hlasiwetz.    Ann.  Pharm.  71,  28. 

Stinkasant.  DeviVs  dung.  Teufehdreck.  -^  From  Ferula  Aeaftxtida 
(Handbuch,  viii  [2],  45)  and  other  species. — White  masses  turning 
rose-red,  violet,  and  brown  in  the  air ;  friable  in  the  cold,  tough  when 
warmed,  having  a  fetid  odour  of  garlic,  and  an  acrid  bitter  taste. 

AsafoBtida  contains  volatile  oil,  gum  (according  to  Brandes  and 
Pelletier,  also  bassorin),  a  resin  soluble  in  alcohol  and  ether,  and  a 
second  resin  insoluble  in  ether  (Brandes).  Asafoetida  frequently  exhi- 
bits needles  of  gypsum  when  broken  (Riegel).  Its  alcoholic  extract 
submitted  to  diy  distillation  yields  a  colourless  oil,  then  acid  water, 
a  green,  and  lastly,  a  blue  oil  having  an  odour  of  creosote,  together 
with  umbelliferone.  When  asafoetida  is  digested  with  oil  of  vitriol  of 
sp.  gr.  1*75,  the  resulting  black-red  pulp  boiled  with  water,  and 
the  extract  neutralised  with  carbonate  of  lime,  the  filtrate  likewise 
contains  umbelliferone  (Sommer).  —  With  nitric  acid  of  sp.  gr.  1*2 
asafcBtida  fonns  styphnic  acid  (xi,  228)  (Bbttger  &  Will).  —  Asafoetida 
treated  with  caustic  potash  and  then  with  acid,  evolves  hydrosulphuric 
acid ;  when  treated  with  nitric  acid,  it  also  yields  sulphuric  acid,  and 
the  sulphuretted  oil  contained  in  it  (Zeise).  —  When  distilled  with  an 
equal  quantity  of  hydrate  of  lime  and  a  little  water,  it  yields  a  colour- 
less oil,  having  a  burning  taste  and  an  odour  different  from  that  of 
asafoetida.  The  residue  contains  resins  in  combination  with  lime 
j'Reinsch).  —  When  asafoetida  is  melted  with  caustic  potash,  an  acid  is 
termed  resembling  that  produced  by  the  similar  treatment  of  guaiacum 
(Hlasiwetz  &  Barth}. 

Commercial  asafoetida  increases  but  little  in  bulk  when  digested 
with  cold  alcohol  of  sp.  gr.  0*83 ;  the  pale-yellow  solution  formed 
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leaves  on  evaporation  a  pale-yellow  reBin,  which  qnickly  assumes  a 
purple  colour  in  sunshine.  It  dissolves  easily  in  cold  alcohol  and 
ether,  and  produces  with  alcoholic  neutral  acetate  of  lead,  a  dense 
white  precipitate,  and  according  to  Johnston,  does  not  yield  sulphuric 
acid  when  decomposed  by  nitric  add,  or  when  deflagrated  with  chlorate 
of  potash  and  chloride  of  sodium.  When  heated  above  100°  it  froths 
up  for  a  while,  giving  off  a  powerful  odour  of  garlic,  after  which  it 
flows  tranquilly,  and  after  cooling  is  darker,  less  odorous,  and  brittle, 
but  still  perfectly  soluble  in  alcohol.  It  contains,  at  100°,  on  the 
average,  68*65  p.  c.  C,  7*56  H.,  and  23*79  0. ;  and  after  melting  till  it 
becomes  modorous,  70*18  p.o.  C,  7*63  H.,  and  22*21  0.  — When  the 
alcoholic  tincture  of  asafcBtida  is  poured  into  a  large  quantity  of  boiling 
water  and  boiled  (whereby  volatile  oil  is  driven  off),  and  the  yellow 
powder  which  is  deposited  on  cooHng  is  again  dissolved  in  alcohol, 
evaporated,  and  dried  at  100°,  the  residue  contains  70*44  p.  c.  G»,  7*68 

H.,  and  21*88  0.  (Johnston).  JohnAton  appears  to  hare  orerlooked  the  sulphur 
here  (Kr.). 

When  an  alcoholic  tincture  of  asafoBtida  is  freed  from  volatile  oil 
by  distillation,  and  the  residue  is  precipitated  by  water,  the  resin  is 
obtained  as  a  yellowish-white,  nearly  inodorous  precipitate,  which 
rapidly  turns  rose-red  in  the  air.  It  dissolves  in  oil  of  vitriol  with 
green  colour,  and  is  precipitated  from  the  solution  in  rose -red  flocks 
by  water.  On  dry  distillation,  the  resin  first  froths  up  and  gives  off 
water,  hydrosulphuric  acid,  and  asafoetida  oil,  and  then  boils  quietly, 
yielding  aromatic  oils  of  a  green,  blue,  violet,  and  red  colour.  These 
oils,  when  shaken  with  caustic  potash,  colour  it  yellow,  and  be- 
come turbid.  The  violet  portion  of  the  oils  becomes  deep-red  on  ex- 
posure to  the  air.  The  yellow  alkaline  solution  distilled  with  sulphuric 
acid  evolves  hydrosulphuric  acid,  and  yields  an  acid  distillate,  which  is 
turbid  from  the  presence  of  heavy  oily  drops :  the  distillate  contains 
fonmc  add  and  a  trace  of  acetic  acid,  and  after  neutralisation  with 
carbonate  of  soda,  reduces  nitrate  of  silver  (Hlasiwetz). 

The  volatile  oil  ofasafaiida^  when  gradually  heated  to  redness  with 

fotassium,  yields  a  mixture  of  carbon  and  sulphide  of  potassium  (Zeise). 
t  is  free  from  nitrogen  (Will ;  Stenhouse).  When  obtained  by  dis- 
tilling the  powdered  resin  with  powdered  glass  and  water,  it  is  of  a 
yellowish  colour,  of  sp.  gr.  0*943  at  15*5^,  tastes  mild,  and  afterwards 
acrid,  and  resinises  in  the  air.  After  being  twioe  rectified,  it  begins  to 
boil  at  163°,  the  boiling-point  rising  to  188°.  The  oil  dissolves  iodine 
easily,  without  explosion.  It  does  not  combine  with  ammonia,  and  is 
but  httle  affected  by  aqueous  or  alcoholic  potash.  Nitric  acid  resinises 
it,  with  abundant  evolution  of  nitric  oxide  and  formation  of  sulphuric 
acid.  Oil  of  vitriol  turns  it  red,  and  carbonises  it  when  heated.  The 
oil  predpitates  salts  of  lead,  mercurous  oxide,  and  silver  black,  solution . 
of  sublimate  white,  and  when  dropped  into  melted  caustic  potash,  gives 
up  a  portion,  but  not  the  whole,  of  its  sulphur  (Stenhouse). 

Analyses  by  Stenhouse. 
Oa  qt  168*.  at  172».  at  188*. 

IHimaU. 
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When  asaf(Btida  is  distilled  with  water  in  a  flask  placed  in  a  batfi 
of  chloride  of  sodium,  volatile  oil  amounting  to  -^nd  of  the  asafcBtida 
is  obtained,  a  part  of  which  is  dissolved,  together  with  valerianic  and 
propionic  acids,  in  the  water  which  passes  over  at  the  same  time.  If 
a  copper  vessel  be  emploved,  the  sides  become  coated  with  sulphide  of 
copper. — The  oil  is  pale-yellow,  limpid,  and  neutral,  has  a  pene- 
trating odour  of  asafoetida,  and  a  mild,  afterwai-ds  harsh  taste.  It 
does  not  redden  the  skin,  does  not  solidif  j  in  a  freezing  mixture,  and 
boils  at  130°  to  140"*,  with  evolution  of  hydrosulphuric  acid.  It  is  a 
mixture,  in  varying  proportions,  of  two  sulphuretted  oils  free  from 
oxygen,  probably  C"II"S  and  C"ff  ^S»  (Hlasiwetz). 
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100-16    ....••.. 

99-98    

.    99-86 

a  and  &  weredist^Qed  from  copper  Teeflds ;  c  from  a  glass  flask ;  d  was  eyaporated 
at  120 — ^180*,  without  boiling  the  fiquid.  Gknelin  regarded  as  probable  the  l&nnul» 
O^W^ (60 p. 0. a, 8 H., and 82  S.)  and C><>H"S  (70-59 p. o. C,  1059 H., and  18*82 8.) 

The  oil  evolves  hydrosulphuric  acid  on  standing,  and  when  kept  in 
vessels  containing  air,  acquires  a  different  odour,  and  becomes  sli^tlj 
acid.  —  Strong  nitric  acid  acts  violently  upon  it,  even  causing  iiSam- 
mation :  when  cautiously  oxidised,  the  oil  yields  acetic,  propionic,  and 
a  large  quantity  of  oxalic  acid.  -—  When  heated  with  chromic  acidj  it 
yields  acetopropionic  and  probably  also  formic  acid. 

Many  destUphuretting  apents,  when  brought  in  contact  with  asafoetida 
oil,  form  metallic  sulphides,  and  separate  an  oil  which  is  richer  in 
sulphur  than  the  original  oil  (probablv  C^H**S*),  volatile  acids  being 
produced  at  the  same  time :  a.  On  shaking  the  crude  oil  with  caustic 
potash  saturated  with  oxide  of  lead  so  long  as  sulphide  of  lead  is 
formed,  rectifying  the  remaining  portion,  and  drying  it  over  chloride  of 
calcium,  the  product  is  but  slightly  coloured,  and  has  an  odour  of 
lavender  and  rosemary.  — 6.  A  similar  oil  is  obtained  by  digesting  the 
crude  oil  with  hydrated  oxide  of  load.  —  c.  On  passing  sulphurous 
acid  gas  for  some  time  through  the  crude  oil  mixed  with  water,  a 
dingy-coloured  resin  is  deposited :  the  decanted  oil,  when  washed  with 
carbonate  of  soda  and  water,  and  rectified,  resembles  a  and  b.  —  d.  By 
passing  the  vapour  of  the  crude  oil  over  heated  soda-lime,  or  by 
dropping  the  oil  on  soda-lime  at  200"*,  ^th  of  the  oil  distils  as  a  clear 
liquid,  which  has  an  odour  of  lavender,  and  gives  up  a  little  hydrosul- 
phuric acid  to  caustic  potash.  In  this  reaction,  propio-valerianic  and 
acetic  acids  are  produced.  — e.  Solution  of  caustic  soda  and  hydrate  of 
soda  heated  to  120"^,  produce  formic  acid  and  a  little  acetic  acid,  but 
no  propionic  or  valerianic  acid.     With  hydrate  of  soda  the  oil  swells 
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up  to  a  green-brown,  thick  mass,  which  dissolves  in  water  when  heated 
therewith  for  an  hour  and  a  half,  giving  off  an  odour  of  lavender.  — 
/.  With  excess  of  silver-oxide,  a  black  mixture  containing  sulphide  of 
silver  and  metallic  silver  is  obtained,  from  which  an  oil  having  the 
composition  of  the  oil  employed  is  expelled  by  heat,  together  with  a 
little  hydrosulphuric  add.  Oxide  of  silver,  therefore,  oxidises  one  part 
of  the  oil,  leaving  the  other  part  unaltered. 

a.-il.  aooording  to  Hlasiweto.      a.             h.  c.  d.           e.  f, 

48  C  288  ....    60-50  ....  60-16  ....  60-76  ....  60*49  ....  6052  ....  7689  ....  66-66 

44  H 44  ....      9-25  ....    943  ....    952  ....  9*36  ....  1013  ....  11*36  ....  1014 

9  8   144  ....    30 25  ....  29*85 3108  ....  2977  ....  11*62  ....  24*81 

C«H**S»....  476  ....  100*00  ....  99*44 100*93  ....  10042  ....  99*87  ....  100-61 

The  oil  C^IL^,  therefore,  is  oiidised,  whilst  CP<^£PSP  remains  (Gmelin). 

Asafoetida  oil,  treated  with  hydroMoric  acid  gas,  acquires  a  red, 
violet,  and  black  colour,  and  becomes  thick.  —  Chlorine  acts  in  a  similar 
manner,  hydrochloric  acid  and  chloride  of  sulphur  being  evolved,  and  a 
black  stinking  tar  remaining.  —  With  monosulphide  of  potassium  at 
150%  and  with  the  pentasulphide  at  ISd'',  a  turbulent  evolution  of 
hydrosulphuric  acid  takes  place,  the  oil  becoming  darker  and  passing 
over  unaecomposed  in  very  small  quantity  only.  —  Potassium  pro- 
duces a  copious  evolution  of  gas,  becoming  covered  with  sulphide, 
and  decomposes  the  whole  of  the  oil,  with  the  exception  of  a  small 
portion  still  containing  sulphur.  The  sulphide  of  potassium  produced, 
when  treated  with  an  acid,  evolves  a  powerful  odour  of  cinnamon  after 
the  greater  part  of  the  hydrosulphuric  acid  is  given  off.  Oil  of 
asafoetida,  heated  in  ammonia-gas,  yields  an  abundant  sublimate  of 
sulphide  of  anmionium.  —  The  oil  is  scarcely  altered  by  sulphocyanide 
(>/'/>o<(M9tttm  in  a  sealed  tube  at  160 — ^200'',  and  does  not  form  oil  of 
mustard. 

Oil  of  asafoetida  is  moderately  soluble  in  water. 

Mercury-compound.  —  The  white  flocks  which  are   produced   on 
mixing  strong  alcoholic  solutions  of  the  crude  oil  and  of  mercuric 
chloride  acquire  a  grey  colour  when  allowed  to  stand  under  the  liqnid, 
from  admixture  with  sulphide  of  mercury.     If  it  be  collected  at  once 
and  boiled  with  alcohol,  a  small  portion  dissolves  and  crystallises  from, 
the  filtrate  in  delicate  white  needles,  the  greater  part  remaining  behind 
as  a  grey-white  powder,  which  turns  black  with  caustic  potash,  and 
contidnB  only  1*72  p.  c.  of  carbon,  but  behaves  towards  sulphocyanide 
of  potassium  in  the  same  manner  as  the  crystals.  —  After  drying,  the 
crystals  are  insoluble  in  water,  very  slightly  soluble  in  alcohol,  and 
soluble  in  nitric  add  only  after  addition  of  a  drop  of  hydrochloric  acid. 
They  turn  yellow  with  caustic  potash,  and  give  off  an  odour  of  oil  of 
mustard  when  triturated  with   sulphocyanide  of  potassium:   wb^ 
heated  with  the  latter  reagent,  they  yield  drops  of  oil  of  mustard, 
"which  forms,  with  ammonia,  crystals  of  thiosinnamine,  a  large  quan- 
tity of   the    oil,  however,  remaining    fluid.  —  The    crystals  contain 
14-08  p.  c.  C,  2-39  n.,  61-19  Hg.,  10-93  CI.,  besides  sulphur,  and  ac- 
cording to  Hlasiwetss,  aie  represented  by  the  formula  C"ff*^S*,5Hgv5 
+  C»H'*S*,HgCl. 

Piatinum-comporivd,  ^  a.   Alcoholic  aolutioQ  of  bichloride  of  pla- 
VOL.  XVII.  2  n 
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tinum  mixed  with  alcoholic  oil  of  asafoetida  thi'ows  down,  first  a  pale- 
yellow  precipitate,  which  increases  in  bulk  and  becomes  darker  and  at 
last  red-brown,  from  admixture  of  sulphide  of  platinum.  —  b.  On 
heating  the  mixed  solutions  containing  excess  of  platinum,  to  boiling, 
and  filtering,  there  remains  on  the  filter  a  dark-brown  powder  (b)  i  the 
filtrate  deposits  on  cooling  pale- yellow  flocks  (c),  which  are  insoluble  in 
water,  dilute  acids,  and  cJcohoL 

Hlasiwetx. 
CaletdoHon  aeeording  to  OmeUn,  a.  h,  e, 

WO 120  ....  26-66  ....  18-83  ..h  1781  ..«  24"90 

18  H 18  ....  8-85  ...*  319  .,-  3-03  ....  3*87 

SPt 198  ....  42-35  ....  47-48  ....  6211  ....  4417 

6S  96  ....  20-64  ....  17-63  ....  1887  ....  2026 

01 36'6  ....  7-60  ....  13-64 

0»HT^*,PtS«  +  PtCl...    467-6    ....    100-00  100-67 

Ko  calculation  is  posaibla  for  •  and  &»  on  account  of  the  admixture  of  sulphide  of 
platinum. 

Oil  of  asafoetida  dissolves  veiy  easily  in  alcohol  and  ether  (Hlasi- 
wetz). 

6.  Bdellium. — Prom  varioui  Bpedes  of  Salsamodendron  (Perottet, 
N,  J.  Pharm,  1,  408 ;  Richard,  Ann.  Pharm.  7,  821 ;  Handbuch^  viii 
[2],  19).  Reddish-brown  and  yeUow,  flexible,  softening  between  the 
teeth.  Has  a  bitter  taste,  and  an  odour  of  myrrh.  Sticks  to  the 
fingers  (Bley  &  Diesel).  Contains  59  p.  c.  of  resin,  gum,  bassorin,  and 
heavy  volatile  oil.  When  subjected  to  dry  distillation,  it  yields  a 
stinking  oil  and  acetate  of  ammonia  (Pelletier,  Bull.  Pharm.  4«  52). 
The  aqueous  extract  does  not  precipitate  lead-salts.  —  Bdellium  turns 
soft,  white,  and  opaque  in  nitnc  acid  (Bley  &  Diesel,  N.  Br.  Arch.  43| 
804). 

The  resin  of  bdellium  is  transparent,  and  melts  at  55^  to  60*.  It 
becomes  white  and  opaque  by  boiling  with  water  (Pelletier). 

On  digesting  bdellium  with  cold  alcohol  of  sp.  gr.  0*83,  evaporating 
the  pale-yellow  tincture,  and  boiling  the  residue  repeatedly  with 
water  (which  thereby  acquires  a  yellowish  colour),  and  drying  it  at 
82°  to  93%  it  appears  as  a  yellow  transparent  mass,  softening  at  100°| 
with  faint  resmous  odour.  It  contains  75*50  p.  c.  C,  9*87  H.,  and 
13-80  to  U-63  0.  (Johnston,  Phil.  Tram.  1840,  368). 


7.  Betulin  or  Birch-camphor. 

Lowrrz.     Crell.  Ann.  1788,  2,  812. 

John.     Dessen  Chem.  Schriften.  6,  93. 

Owen  Mason.    Sill.  Amer.  J.  20,  282  ;  Berz.  Jakreaber.  12,  242. 

TIOnefeld.    J.  pr.  Chem.  7,  53. 

Hess.    Ann.  Pharm.  29,  135;  J,  pr.  Chem.  16,  161 ;  Fogg,  46,  812. 

Occurs  in  the  outer  bark  of  the  birch  tree,  from  which  it  is  expelled 
in  woolly  flocks  when  birch-wood  is  heated  over  a  clear  fire  till  the 
bark  becomes  dry  and  brown.  John  obtained  it  also  in  small  quantity 
by  distilling  the  outer  bark  with  dilute  sulphuric  acid. 
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Prtparation.  Dried  and  cominiouted  birch-bark  is  exhausted  with 
boiliag  water.  It  is  then  dried,  and  the  betulin  is  extracted  with 
boiling  alcohol  The  tincture  on  cooling  deposits  the  betulin,  which  is 
collected,  pressed,  allowed  to  dry  perfectly,  and  crystallised  repeatedly 
from  ether  (Hess).  Mason  adopts  a  similar  process.  Hunefeld  boils 
the  bark  with  the  strongest  alcohol,  distils  the  alcohol  completely  from 
the  tincture,  collects  the  residual  yellowish-white  betulin  on  a  strainer, 
then  presses,  dries,  and  dissolves  it  in  ether-alcohol.  He  then  adds  to 
the  solution,  first  levigated  neutral  acetate  of  lead,  which  produces  a 
yellowish  precipitate,  then  animal  charcoal ;  digests ;  filters  the  Hquid ; 
and  throws  down  the  lead  from  the  filtrate  by  means  of  strong  aqueous 
carbonate  of  ammonia.  The  hquid,  again  filtered  and  mixed  with 
water,  deposits  the  betulin,  which  is  pmified  from  small  quantities  of 
resin  by  again  precipitating  its  solution  in  ether-alcohol  with  not  too 
great  an  excess  of  water.  The  bark  when  thus  treated  yields  10  to 
12  p.  c.  of  betulin  (Hunefeld). 

When  the  red-brown  bark  of  Betula  alba  is  exhausted  with  ether, 
the  ethereal  solution  evaporated,  and  the  amorphous  yellow  residue 
repeatedly  boiled  with  water,  there  remains  a  brittle,  yellowish-white, 
granular  mass,  which  dissolves  easily  in  ether,  with  difficulty  in  alcohol, 
and  is  insoluble  in  alkalis.  It  is  inodorous  and  tasteless,  melts 
slowly  to  a  yellow  oil,  burns  with  an  aromatic  odour,  and  contains 
80-00  p.  c.  C,  10-24  H.,  and  976  0.  (Stahelin  &  Hofstetter,  Ann. 
Pharm.  61.  79). 

Properties,  Very  light  white  flocks,  or  crystalline  nodules.  Melts 
at  about  200"*  (Hess\  at  235''  (Mason)  to  a  colourless,  transparent 
mass,  with  an  odour  like  that  of  the  heated  bark.  It  sublimes  in  a 
current  of  air  (Hess ;  Mason). 

Betulin  contains,  on  the  average,  80*37  p.c.  C,  10*98  H.,  and 
8-65  0.,  from  which  numbers  Hess  calculates  the  formula  C^H'K)', 
Limpricht  {Lehrhuch,  1037),  the  formula  C^^H^O*.  The  formula 
C»H«0*  or  C*»H*0  (calc.  80-9  p.  c.  C,  10-2  H.)  agrees  better  with  the 
analysis  (Kr.).     See  also  Heldt  {Ann,  Pharm,  63,  65). 

Decomposittona.  Betulin  volatilises  on  glowing  charcoal  in  agreeably 
smelling  vapours,  and  yields  by  (by  distillation^  first  a  white  sublimate, 
then  colourless  water,  a  very  viscid  oil,  resin,  and  charcoal.  —  It  hui*ns 
in  a  candle  with  white  flame.  —  It  dissolves  rapidly  but  quietly  in  oil 
of  vitriol,  forming  a  solution  which  solidifies  and  turns  white  with 
water  (Lowitz). 

Betulin  is  insoluble  in  water.  It  does  not  combine  either  with 
alkalis  (Lowitz  ;  Hess)  or  with  acids.  According  to  Mason,  it  dissolves 
in  aqueous  alkaUs,  from  which  it  is  precipitated  by  acids. 

It  dissolves  in  120  parts  of  cold,  and  80  parts  of  hot  alcohol,  from 
which  one-third  is  deposited  on  cooling  (Lowitz).  —  It  is  soluble  in 
ether  (Mason),  and  easily  in  acetate  of  ethyl,  oil  of  turpentine,  and  almond 
oil  (Lowitz). 

Betuloretic  Acid. 

C.  EossMANN.     N.  J.  Pharm.  26,  197 ;  abstr,  Kopp*s  Jahresber,  1854, 
613. 

2  D  2 
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Occurs  as  a  white  resinous  meal  covering  the  young  shoots  of  the 
birch-tree,  as  weU  as  the  upper  side  of  the  young  leaves,  and  la 
obtained  therefrom  by  scraping.  It  is  purified  by  dissolving  it  m 
boiling  alcohol,  evaporating  the  solution,  exhausting  the  residue  witn 
ether,  which  leaves  a  black  mass  undissolved,  evaporating  the  etnereai 
solution,  dissolving  the  residue  m  carbonate  of  soda,  and  precipitating 

with  an  acid.  •      .       .     xi_  *.\.    ««.i 

White  flocks,  or  white  friable  mass,  softenmg  m  the  mouth,  ana 
melting  perfectly  at  U\  In  alcoholic  solution  it  is  very  bitter,  and 
has  an  acid  reaction.  The  soda-salt  acts  as  a  purgative.  —  It  contams, 
at  100«,  74-43  p.c.  C,  11-53  H.,  and  14-04  0.,  correspondmg  to  the 
formula  C«H«H)*«  (by  calc.  74-57  C,  11-42  H.  (Kossmann). 

Betuloretic  acid  is  coloured  a  fine  red  by  oil  of  vitnol,  and  forms  a 
solution  of  the  same  colour :  it  does  not  form  sugar  even  on  prolongea 
digestion.    When  boQed  with  excess  of  nitric  acid,  it  yields  nitnc 

oxide  and  picric  acid. 

The  acid  is  insoluble  in  water,  —  It  dissolves  in  aqueous  ammoma 
and  potash,  and  expels  carbonic  acid  from  alkaline  carbonates.  The 
precipitates  obtained  by  double  decomposition  with  metalUc  salts  are 
insoluble. 

Soda-saU.  —  Straw-yellow  resin,  soluble  in  water  and  alcohol.  The 
aqueous  solution  is  very  bitter,  and  froths  strongly. 

Lead'MlU  —  White  curdy  precipitate,  drying  up  to  a  yellow 
powder.  It  is  decomposed  by  boiling  with  alcohol,  a  basic  salt  being 
formed. 

Silver-aalt.  —  Thrown  down  from  the  soda-salt  in  white  flocks  by 
nitrate  of  sUver.  It  contains,  at  100°,  16-66  p.  c.  AgO.  (calc  for 
C"H"AgO»*  requires  16-97  p.  c.  AgO). 

Morphine-saU.  —  The  soda-salt  precipitates  acetate  of  morphine  in 
the  cold,  and  the  hydrochlorate  on  boiling  only.  The  latter  precipitate 
is  converted,  on  washing,  into  needles,  from  which  sulphuric  acid 
separates  betuloretic  acid. 

Quimne-saU,  —  The  soda-salt  forms  with  sulphate  of  quinine  a 
white  precipitate,  which  is  purified  by  dissolving  it  in  boiling  alcohol 
and  evaporating  the  solution  at  40°.  —  It  forms  an  amorphous  mass, 
soluble  in  alcohol  and  ether,  and  decomposible  by  dilute  sulphuric  acid, 
with  separation  of  betuloretic  acid. 

The  acid  dissolves  in  alcohol  and  ether. 

Concerning  Gummi  Caja  see  Peckolt  (N,  Br.  Arch.  110,  44). 

8.  Caranna.  Prom  Amyrie  Caranna^  Bursera  gummtferoy  or  J5. 
acuminata.  Dark-brown  and  green-brown,  translucent  at  the  edges ; 
at  first  tough,  afterwards  hard  and  brittle.  Sp.  gr.  1124.  It  is 
easily  fusible ;  has  a  faint  odour  of  g^um  ammoniacum  in  the  cold,  and 
an  agreeable  balsamic  odour  when  heated ;  tastes  bitter  and  resinous. 
By  distillation  it  yields  a  red,  agreeably  smelling  oiL  It  contaLns 
96  p.c.  of  a  resin  easily  soluble  in  alcohol,  ether,  and  potash.  When 
submitted  to  dry  distillation,  it  yields  a  pomegranate-yellow  empyreu- 
matic  oil  (Pelletier,  Bull.  Bharm.  4,  241). 

9.  Be9in   of  CeracUa /urcata.  —  Imported  from  Africa. — Amber- 
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yellow;  smells  like  elemi.  Sp.  gr.  1-197.  It  dissolves  in  alcohol, 
forming  a  slightly  acid  solution,  which  is  precipitated  by  water,  but 
not  by  ammonia  or  nitrate  of  silver.  —  At  100*'  it  emits  a  peculiar 
odour,  softens,  loses  10*6  p.  c.  in  weight  in  a  few  days,  and  then  con- 
tains 80-11  p.c.  C,  9-79  H.,  and  10-00  0.  (=  C*»n*0*)  (Robert 
Thomson,  Phil.  Mag.  28,  422). 

10.  Besin  of-CtroxyUm  Andtcola. —  The  Cera  de  Pahna  occurring  in 
small  yellowish-white  pieces,  obtained  by  boihng  the  shavings  of  the 
stem  with  water,  contains  a  peculiar  wax  and  a  crystalline  resiu,  separ- 
able by  dissolving  them  in  a  large  quantity  of  boiling  alcohol,  which 
deposits  the  wax  first  on  cooling.  The  white  resin  which  crystallises 
from  the  mother-liquor  melts  only  above  100**,  solidifying  on  cooling 
to  a  fissured  amber-like  mass,  which  dissolves  shghtly  in  cold,  and 
easily  in  hot  alcohol,  also  in  ether  and  volatile  oils.  It  contains 
81-8  p.  c.  C,  11-5  H.,  and  5*1  0.,  corresponding  to  the  formula 
(?»HW»  (Boussingault,  Ann.  Chim.  29,  S30 ;  59,  19). 


!!•  Copal. 

Bebzeuus.    Pogg.  10,  254 ;  Lehrb.  8  ed.  7,  53* 

Unvebdorben.    Schw.  59,  460. 

FiLHOL.    N.  J.  Pharm.  1,  301  and  507 ;  abstr.  Ann.  Pkarm.  44,  823. 

A.  VoGBL,  JuN.    N.  Jahrh.  Pharm.  7,  370 ;   Kapp'a  Jahresber.  1857, 

484. 
ScHUXER.    Ann.  Pharm.  113,  338  ;  Zeitschr.  Ch.  Pharm.  3,  126  ;  Chem. 

Centr.  1860,  414 ;  Kopp's  Jahresber.  1859,  515. 

The  Brazilian  and  West  Indian  copal  is  obtained  from  Hymenea 
Courbaril^  the  African  and  East  Indian  from  Hymenea  verrwosa,  or  from 
Eksocarpus  copaUferuSy  the  North  American  from  Rhus  copallina. 

Copal  occurs  as  a  hard  and  as  a  soft  resin,  exhibiting,  according  to 
Werle  (Pharm.  ViertelJ.  14,  86),  the  following  varieties  : — 

A.  Hard  kinds.  I.  Copal  from  Zanguebar.  The  so-called  East 
Indian,  Bombay,  or  Salem  copal  of  commerce.  It  is  dug  up  from  the 
earth  in  Eastern  Africa,  and  transported  across  Zanguebar.  —  In  the 
crude  state  it  usually  occurs  in  dull  flat  pieces,  from  the  size  of  a  bean 
to  that  of  the  hand,  covered  with  sand  and  earth.  After  proper  wash- 
ing, it  forms  colourless  or  brownish-red,  clear  and  transparent  pieces, 
having  elevations  of  the  size  of  pins'  heads  on  the-  surface.  It  has  a 
partly  dull,  partly  glassy  fracture,  splinters  when  cut,  and  is  suscepti- 
ble of  being  ground  and  polished.    It  is  neariy  as  hard  as  amber. 

2.  Copal  from  Sierra  Leone.  —  Either  perfectly  clear  globules  or 
drops,  seldom  larger  than  a  nut  (glass  copal),  or  flat,  conchoidal, 
colourless,  glassy  pieces,  often  covered  with  earth,  and  having  vegeta- 
ble remains  imbedded  in  them.    Neai'ly  as  hard  as  1. 

3.  Copal  from  Benguela.  —  Clear,  pale-yellow,  seldom  colourless 
pieces,  of  all  sizes  and  thicknesses,  generally  conchoidal,  and  never 
globular  or  disc-shaped.  Has  a  glassy  fracture.  In  the  crude  state  it 
is  covered  with  a  whitish-yellow  crust  of  lime. 
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4.  Oopal  from  Angola.  —  Regular,  reddish  golden-yellow  pieces, 
generally  globular  in  form,  having  warts  on  the  surface  larger  than  in 
the  first  variety.  Much  softer  than  1,  and  covered,  in  the  rough  state, 
with  a  thick  red  crust. 

B.  Soft  kinds.  5.  West  Indian  or  Ball  eopoL  Mostly  from  the 
west  coast  of  Africa,  more  rarely  from  the  West  Indies,  Brazil,  and 
Central  America.  Tears  and  conglomerated  pieces  from  the  size  of  a 
bean  to'that  of  the  fist,  generally  covered  with  a  film  of  lime.  Milky, 
or  oftener  clear  and  colourless.  Very  soft,  so  that  when  rubbed  on 
wool,  it  wears  off  and  becomes  sticky.  More  easilj^  fusible  than  the 
previous  kinds.    Occurs  in  commerce  in  several  vaneties, 

6.  Kaurie  eopaL  Prom  New  Zealand.  In  masses  weighing  aa 
much  as  100  pounds,  with  grey  calcareous  crust,  opaque  within ;  in 
thin  splinters,  transparent  with  grey  or  brown  colour.  Harder  than  5  s 
easily  fusible. 

7.  Manilla  eopaL  Prom  living  plants.  A  hard  and  a  soft  variety 
occur  in  commerce.  The  hard  variety  resembles  6,  but  is  darker,  of  a 
yellow  to  brown  colour,  harder  and  less  easily  fusible.  —  The  soft 
variety  forms  conglomerated  masses  of  tears  or  blocks,  frequently 
mixed  with  vegetable  remains  and  earth,  of  a  dirty  to  pure  yellow 
colour,  pulverisable  betweea  the  fingers  in  small  piecea.  It  dissolves 
in  alcohol  before  melting. 

On  the  Tarieties  of  copal  see  further  Mkrtius  {Repert.  26,  295)  ;  Schindler  {J.  pr. 
Chem.  4,  149)  ;  OiBoke  (N.  Br.  Arch.  18,  180) ;  Perottet  {N.  J.  JPharm.  1,  406)  j 
Guibourt  (Mev.  ScieiU.  16,  177)  ;  3atka  (N.  Tr.  23,  2,  83). 

Sp.  gr.  1069  (Thomson),  1*045  to  l'ld9  (Boisson).  Tasteless; 
emits  a  faint  odour  when  rubbed. 

Filhol.  SchiUer. 

CaleuUa.  Bombay.        Mada^atcar.        Manilla.  Jfriea. 

C 80-66 79-7    79-80    7986    79*62 

H.. 10-67    9-9    1078    10-27    10-32 

0 8-77    10-4    9-42     10-88     10-06 

lOOW    .     100-0 lOODO    lOQrOO 100-00 

Fflhol  dried  hi«  oopal  at  100*  in  a  current  of  hydrogen. 

-  Copal  absorbs  oxygen  rapidly  from  the  air,  and  afterwards  contains 
a  smaller  per-centage  of  carbon,  and  is  more  soluble  in  alcohol,  ether, 
and  oil  of  turpentine  than  before.  Pulverised  Calcutta  copal  con- 
taining 80-4  p.  c.  of  carbon,  after  being  heated  to  100*^  for  three  days 
in  a  current  of  air,  contams  76-54  p.  c.  of  carbon ;  the  powder,  after 
keeping  for  a  month,  is  almost  entirely  soluble  in  alcohol,  and  then 
contains  73  p.  c.  of  carbon.  Durozier's  soluble  copal  is  a  pztxluct  of 
this  kind,  obtained  by  triturating  hard  Indian  copal  with  water,  and 
preserving  it  in  contact  with  air;  it  contains  71-38  p.c.  C,  9-23  H., 
and  19-47  0.,  is  perfectly  soluble  in  alcohol,  ether,  and  oil  of  turpen- 
nHu  i  I  ^^'^^^  o^  »  mixture  of  several  resins  (Filhol).  —  Copal 
and  f  K^r  ,  "^^  evolving  an  aromatic  odour,  and  givinir  off  water 
a  8m^&^^^^^^  f"^'  ''^''\^  ^^  '^^^  undergo  much  alteration, 

^fd^Sott^^^^^^^    f  ^r^^'""  ^^^^  ^'^  T^^^^  *nd  oil  of  turpentine 
m  insoluble  in  alcolu^l,  being  produced  (Unvcrdorben).     IIa|!d  cc^pal 
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meltti  at  340',  that  of  medium  harduess  at  180°  (Violette).  AVhcn 
more  strongly  heated  it  froths  up  for  a  while,  giving  off  an  oil  (A),  and 
afterwards  flows  quietly ;  it  still,  however,  contains  a  large  quantity  of 
undecomposed  copal  ^IJnverdorben),  and  is  not  yet  soluble  in  cold  or 
hot  oil  of  turpentine,  m  which  it  dissolves  only  when  20  to  25  p.  c.  has 
been  distilled  off  at  a  temperature  of  860"*.  Turpentine  which  has 
become  thickened  by  exposure  to  air  and  light,  however,  dissolves 
copal  which  has  lost  10  p.  c.  by  distillation  (Violette,  ReperU  Chim, 
appl  1862,  329;  Chem.  Centr.  1863,  639).  — Copal  which  has  been 
heated  till  it  has  become  soluble  in  oil  of  turpentine  consists  of  (1) 
unchanged  alpha-  and  beta-resin ;  (2)  a  small  quantity  of  a  resin  re- 
sembling beta-resin,  easily  soluble  in  ether  and  oil  of  turpentine,  but 
soluble  only  in  50  parts  of  boiling  alcx)hol,  and  deposited  from  the 
latter  solution,  on  cooling,  in  the  form  of  a  tarry  alcoholate;  (3)  two 
newly-formed  resins,  one  of  which  resembles  the  delta-resiu,  but  is 
soluble  in  oil  of  turpentine,  whilst  the  other  dissolves  also  in  aqueous 
ammonia,  and  in  absolute  and  80  p.  c.  alcohol,  ether,  and  fatty  oils.  — 
If  the  melted  copal  be  distilled  till  only  8  p.  c.  remains,  the  oil  B  passes 
over,  the  residue  consisting  of  a  mixture  of  various  resins  (Unver- 
dorben).  The  two  oils  of  copal,  A  and  B,  contain  :  A.  Easily  volatile 
and  difficultly  volatile  oil,  acetic  acid,  empyreumatic  acid  (Brandsdure), 
and  a  large  quantity  of  resin  soluble  in  alcohol  and  potash. — 
B.  Easily  and  difficultly  volatile  oil,  acetic  acid,  and  two  resins,  one  of 
which  is  soluble  in  ether  and  alcohol,  the  other  (the  Brandsdure  of 
Unverdorben)  being  white,  oily,  of  penetrating  empyreumatic  odour, 
acid,  and  precipi table  from  its  alkaline  solution  by  excess  of  caustic 
potash,  and  from  the  alcoholic  solution  by  acetate  of  copper,  the  latter 
precipitate  dissolving  in  ether  (Unverdorben), 

The  oO  obtained  oy  the  distillation  of  Manilla  copal  on  the  large 
scale  is  dark-brown;  that  distilled  from  African  copal  at  a  higher 
temperature  in  copper  vessels  is  coloured  green  by  the  copper.  When 
the  oil  is  rectified,  a  black  pitch  remains  behind ;  the  distillate,  shaken 
with  caustic  potash  (which  takes  up  copallic  acid),  subjected  to  frac- 
tional distillation,  and  set  aside  for  a  month  with  pieces  of  caustic 
potash  in  the  separate  portions,  is  resolved  into  three  products :  a,  a 
nydrocarbon  of  the  formula  CH"  and  sp.  gr.  0*951  at  10®  ;  ft,  a  por- 
tion distilling  at  165**  to  215%  and  contaming  84-58  p.  c.  C,  11-32  II., 
and  4-^15  0. ;  and  c,  a  thick  yellow  oil  boiling  at  215°  to  260°,  and  con- 
taining, on  the  average,  74-18  p.  c.  C,  10-23  H.,  and  15-59  0.  Besides 
these  the  distillate  contains  an  acid  which  is  removed  by  shaking  with 
water  (Schibler's  copalic  acid),  and,  when  combined  with  oxide  of  lead 
and  again  separated  by  means  of  hydrosulphuric  acid,  dries  up  to  a 
red-brown  mass  containing  needles.  The  baryta-salt  forms  a  reddish- 
brown  syrup  (Schibler). 

No  hydrosulphuric  acid  (Baudrimont)  or  umbelliferone  (Sommer)  is 
obtained  by  the  dry  distillation  of  copal. 

CHI  of  vitriol  dissolves  copal,  forming  Hatchett's  artificial  tannin : 
nitric  acid  also  dissolves  and  decomposes  it. 

Copal  is  not  dissolved  by  trituration  with  wcUer,  but  its  oxidation-is 
promoted  thereby  (Pilhol).  When  it  is  distilled  with  water,  a  very 
small  quantity  only  of  a  volatile  oil  having  a  smell  of  copal  is  obtained 
(Unverdorben).  —  Copal  is  not  soluble  in  liquid  carbonic  acid  (Gore), 
and  only  partially  soluble,  with  evident  alteration,  in  bisulphide  of  carbon 
(Lampadius). 
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Powdered  oopal,  moistened  with  aqueous  ammonia^  and  set  aside 
in  a  closed  vessel  in  a  warm  place,  swells  up  to  a  clear  jelly,  which 
yields  with  a  little  water,  a  turbid,  viscid,  slimy  mass,  and  with  a  large 
quantity  a  milky  liquid.  On  evaporation  there  remains,  first  a  white  tough 
elastic  mass,  and  on  further  drying  at  40°  to  60°,  a  yellowish  fused 
mass,  which  remains  soft  at  this  temperature  for  some  weeks,  but  is 
hard  and  brittle  in  the  cold,  and  dissolves  very  slightly  in  boiling 
alcohol.  On  the  other  hand,  the  jelly  produced  by  ammonia  mixes 
directly  with  alcohol  to  a  clear  liquid,  with  the  exception  of  the  not 
sufficiently  swelled  copal,  which  remains  behind  and  cannot  be  dissolved 
by  a  larger  quantity  of  ammonia.  The  alcoholic  solution  of  the  jelly 
leaves  on  evaporation  a  white  earthy  pelUcle,  which  softens  to  a  trans* 
parent  varnish  at  40°.  —  From  the  solution  of  copal  in  aqueous  potash 
sal-ammoniac  throws  down  white  fiocks,  which  do  not  dissolve  in  boil* 
ing  alcohol,  even  on  addition  of  ammonia  (Berzelius). 

East  Indian  copal  moistened  with  ammonia  and  set  aside,  accord- 
ing to  the  method  of  Berzelius,  remains  pulverulent  for  several  days, 
but  swells  up,  on  addition  of  hot  alcohol,  to  a  translucent  jelly,  which 
yields  a  clear  filtrate  when  thrown  on  a  filter,  but  does  not  itself  dissolve 
(FUhol). 

Copal  dissolves  in  hot  ccMstic  potash  (Hatchett)  emitting  an  aro- 
matic odour,  but  being  first  converted  into  a  clear  ropy  mass.  The 
clear  yellowish  solution  becomes  turbid  and  white  on  cooling  and  after- 
wards curdles,  with  separation  of  a  little  yellowish  liquid,  which  con- 
tains one  resin,  whilst  the  jelly  contains  another  resin  in  combination 
with  potash.  If  the  resin  be  separated  from  the  jelly  by  means  of  an 
acid,  white  flocks  are  obtained,  which  do  not  cohere  on  heating  the 
liquid  to  40** :  the  yellowish  liquid  yields  with  acids  a  resin  which 
cakes  together  in  the  cold  (Berzelius).  Fast  Indian  copal  does  not 
dissolve  in  cold  caustic  potash,  and  floats  on  the  boiling  liquid  as  a 
spongy  curdled  mass,  which  does  not  dissolve  for  some  hours :  from 
the  alkaline  liquid  acids  throw  down  only  a  few  flocks,  whether  weak 
or  strong  caustic  potash  has  been  employed  (Filhol).  —  Copal  powder 
moistened  with  alcoholic  potash  assumes  a  dark-red  colour  in  the  air 
(Filhol).  —  Copal  boiled  with  aqueous  carbonate  of  potash  softens  witii- 
out  dissolving  (Berzelius). 

The  solution  of  copal-potash  precipitates  the  salts  of  the  earths  and 
alkaline  earths :  the  precipitates  are  white  or  yellowish,  hard  and 
earthy  after  drying.  The  salts  of  the  heavy  metals  are  likewise  pre- 
cipitated (BerzeUus). 

Copal  dissolves  freely  in  chloroform  (Cloez).  —  It  dissolves  but 
slightly  in  absolute  alcohol^  and  is  nearly  insoluble  in  weaker  spirit : 
according  to  some  authorities,  it  dissolves  more  freely  when  lumps  of  the 
copal  are  suspended  in  alcohol- vapour,  or  when  camphor  is  added  to  the 
alcohol,  a  statement  which  was  not  confirmed  for  all  kinds  of  copal  by  the 
experiments  of  Berzelius.  Copal  swells  up  to  a  tough  elastic  body  in 
boiling  absolute  alcohol.  —  According  to  Unverdorben,  copal  dissolves 
completely  when  digested  with  1^  parts  of  alcohol  for  24  hours,  the 
solution  first  formed  acting  as  a  solvent  of  the  portion  insoluble  in  alcohol 
alone.  According  to  Filhol,  East  Indian  copal  does  not  dissolve  in 
this  way. 

Copal  powder  swells  up  in  ether  to  a  bulky  jelly,  which,  according 
to  Bonastre  and  Filhol,  dissolves  slightly,  but  according  to  Ffaff  and 
Berzelius,  completely,  in  excess  of  ether     When  ether  containing  gela- 
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tinons  copal  is  heated  to  boiliitg  and  shaken  with  a  small  quantity  of 
warm  alcohol,  a  transparent  liquid  is  obtained,  which  may  be  diluted 
at  pleasure,  whilst  a  large  quantity  of  cold  alcohol  added  at  once 
causes  the  solution  to  curdle  (Berzelius).  Ether  containing  iodine 
dissolves  copal  completely  after  some  time  (Vogel).  —  Powdered  copal 
heated  till  it  begins  to  melt,  dissolves  in  about  2*8  parts  of  anhydrous 
acetone,  forming  a  solution  from  which  a  part  may  be  distilled,  leaving 
a  syrupy  liquid :  on  complete  evaporation  a  brittle  varnish  remains 
(Wiedemo\d,  Polt/t,  NotizbLlld,  214). —  Valerianic  acid^fiisel  oil,  valerianic 
aldehyde,  and  valerate  of  amyl  cause  East  Indian  copal  to  swell  up  to  a 
translucent  mass  (Trautwein).  —  With  a  little  carbolic  acid,  copal  deli- 
quiesces  at  18°  to  an  elastic  varnish,  which  dissolves  almost  completely 
in  a  larger  quantity  of  the  acid,  forming  a  solution  which  mixes  with 
warm  alcohol  f  Runge,  Pogg,  82,  822). 

Copal  dissolves  slowly  in  hemene,  better  when  it  is  suspended  in  the 
vapour  of  the  boiling  liquid,  the  solution  then  running  off  in  drops  of 
colourless  varnish  (Mansfield).  Boch  oil  dissolves  scarcely  1  p.  c  of 
oopal  (Saussure).  Oil  of  turpentine  acts  in  a  similar  manner,  but  dis- 
Bolves  a  larger  quantity  when  it  is  made  to  act  in  the  state  of  vapour, 
or  when  it  is  heated  above  its  boiling-point  with  the  copal  in  closed 
vessels,  or  when  aqueous  ammonia  is  added ;  the  last  process,  how* 
ever,  yields  a  varnish  which  dries  with  diflBculty.  —  Volatile  oils  cause 
oopsd  to  sweU,  and  dissolve  a  portion,  but  never  the  whole  (Filhol).  — 
Cold  ail  ofcajeput  dissolves  copal ;  the  solution  leaves  a  shining  varnish 
on  evaporation  (Draper,  Chem,  News,  1862,  184  ;  Palm,  Pkarm.  Viertelj. 

11,  555).    The  oil  obtained  by  the  dry  distillation  of  copal  dissolves 
soft  and  semi-hard  copal  (Violette). 

Copal  dissolves  in  the  mixture  of  oleic  and  stearic  acids  separated 
from  soap  by  acids  (Hausmann,  Ann,  Chim.  18,  185).  —  It  appears  to 
dissolve  m  fatty  oils,  such  as  linseed  oil,  only  after  it  has  been  melted 
till  it  no  longer  evolves  acid  aromatic  vapours.  —  It  dissolves  in  castor 
oil  to  a  yellow  liquid,  which  mixes  with  hot  alcohol,  and  deposits  a  part 
of  the  copal  on  cooling :  the  mixture  with  ether  also  deposits  copal 
after  some  time  (Stickel,  •/.  pr.  Chem.  9,  166).  On  the  preparation  of 
copal- varnish  see  Qiseke  {N*  Br,  Arch.  18,  186),  Bottger  (J,  pr.  Chem. 

12,  253). 

Separation  of  the  Besins  of  CopaL  A.  According  to  Unverdorhen. 
Powdered  African  copal  is  exhausted  with  the  following  liquids  in 
succession:  1.  Alcohol  of  67  p.  c. ;  2.  absolute  alcohol;  3.  boiling 
alcohol  of  77  p.  c,  with  the  addition  of  half  the  weight  of  the  residue 
of  caustic  potash  ;  4.  alcohol  of  25  p.  c. 

1.  The  solution  in  67  p.  c.  alcohol  contains  alpha-  and  beta-resin. 
It  is  precipitated  by  alcoholic  acetate  of  copper,  and  the  precipitate  is 
treated  with  ether,  which  dissolves  the  copper-compound  of  the  alpha- 
resin,  but  leaves  that  of  the  beta-resin  as  a  green  powder.  The 
resins  are  separated  from  oxide  of  copper  by  dissolving  the  compounds 
in  alcohol  containing  hy<h:ochloric  acid,  and  precipitating  with  water. 

Alpha-resin.    Soft  and  flexible  from  the  presence  of  volatile  oil, 
which  may  be  removed  by  fusion  at  a  gentle  heat.   White  and  shining ; 
softens  in  the  mouth ;  melts  at  100°.    Dissolves  to  a  slimy  liquid  in 
ammonia,  and  is  not  completely  precipitated  by  boiling  for  a  short  tmi^ 
—  It  dissolves  in  caustic  potash  without  coloration ;  excess  of  potash 
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throws  down  a  tarry  precipitate, '  diflBcultly  soluble  in  cold,  bnt  easily 
soluble  iu  boiling  water.  —  The  potash-salt  produces  with  chloride  of 
barium  a  precipitate,  which  is  insoluble  in  alcohol  and  ether,  and  cakes 
together  in  a  resinous  mass  on  boiling.  It  precipitates  the  salts  of  the 
earths  and  heavy  metals.  The  copper-salt  dissolves  easOy  in  ether, 
and  is  decomposed  by  acetic  acid.  —  From  the  alcoholic  solution  of  the 
resin,  water  throws  down  a  transparent  oil,  which  gives  up  its  alcohol 
when  boiled  with  caustic  potash,  but  not  on  boiling  for  a  short  time 
alone. 

Beta-resin.  Resembles  the  alpha-resin,  but  dissolves  only  in  abso- 
lute alcohol,  and  forms  with  baryta,  sesquioxide  of  iron,  and  copper 
salts  insoluble  in  ether.  It  forms  with  alcohol  of  67  p.  c.  a  white  oily 
alcoholate,  which  loses  its  alcohol  when  boiled  with  water,  remaining 
porous  and  brittle :  with  ammonia  it  forms  a  thick  clear  solution,  which 
loses  its  ammonia  by  boiling.  The  ammoniacal  solution  dries  up  in  the 
air  to  a  fissured  ammoniacal  resin.  —  The  beta-resin  dissolves  easily  in 
caustic  potash,  an  excess  of  potash  throwing  down  a  precipitate,  which 
is  soluble  in  water  and  alcohol,  but  insoluble  in  ether.  —  It  dissolves  ia 
ether,  but  not  in  oil  of  turpentine  or  fat  oils. 

2.  The  solution  obtained  with  absolute  alcohol  contains  alpha-, 
beta-,  and  gamma-resin,  the  last  two  precipitable  by  excess  of  alcoholic 
caustic  potash.  On  dissolving  the  precipitate  in  water,  decomposing 
it  with  hot  dilute  sulphuric  acid,  and  treating  the  separated  resin  with 
cold  absolute  alcohol,  the  gamma-resin  remains  behind  undissolved.  — 
The  same  gamma-resin  occurs  in  the  solution  prepared  with  77  p.  c. 
alcohol  and  caustic  potash,  and  is  precipitated  therefrom  by  sulphuric 
acid. 

Oamma-redn. — White  meal,  which  cakes  together  when  heated, 
melts  only  at  850 "*  in  closed  vessels,  frothing  up  strongly,  and  being 
converted  into  a  resin  soluble  in  oil  of  turpentine.  It  is  insoluble  in 
ammonia-water,  except  on  addition  of  alcohol.  The  concentrated  solu* 
Hon  in  caustic  potash  is  a  thick  liquid,  which  leaves  on  evaporation  a 
transparent  gum,  soluble  in  water  only  after  addition  of  alcohol,  and 
precipitable  from  the  solution  by  excess  of  potash.  The  potash-com- 
pound of  the  resin  dissolves  in  absolute  alcohol  $  it  throws  down  from 
metalUc  salts  gelatinous  precipitates,  which  are  insoluble  in  alcohol, 
ether,  and  oils. — The  gamma-resin  does  not  dissolve  in  absolute  alcohol, 
but  converts  it  into  a  transparent,  tarry  alcoholate.  It  dissolves  easily 
in  ether,  and  in  oil  of  cajeput  and  other  oils,  but  not  in  oil  of  tui*peu- 
tine. 

8.  The  extract  of  the  copal- residue  obtained  with  alcohol  of  25  p.  c. 
deposits,  when  mixed  with  hydrochloric  acid,  a  jelly  of  the  delta-resin, 
which  is  converted  into  a  white  mealy  hydrate  by  boiling. 

Ddta'^tsin.  — Loses  a  little  water  at  100'',  and  more  at  800"",  runs 
together  without  melting,  and  carbonises  when  more  strongly  heated. 
By  prolonged  heating,  a  resin  soluble  in  oil  of  turpentine  is  obtained.  — 
The  delta-resin  does  not  dissolve  in  aqueous  or  alcoholic  ammonia,  if 
other  resins  are  not  present.  Aqueous  potash  converts  it  into  a  potash - 
compound,  which  is  insoluble  in  water,  but  soluble  in  weak  alcohol.  — 
The  copper-salt  is  insoluble  in  ether  and  oils,  and  the  resin  itself  is 
insoluble  in  absolute  alcohol,  ether,  and  oil  of  tuipentine. 
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4.  The  portion  of  copal  remaining  undissolved  after  the  whole  of 
the  foregoing  treatment,  amounts  to  about  8  per  cent.,  consisting  of 
epsilon-resin.  It  behaves  Hke  the  delta-rcsin  when  heated,  giving  oft 
its  water,  and  caking  together  in  a  dense  mass.  It  is  insoluble  in  ether, 
alcohol,  and  oils.  —  When  the  delta-  and  epsilon-resius  are  kept  under 
alcohol  in  a  flask  containing  air,  they  are  converted  for  the  most  part 
into  soluble  resins.  This  conversion  seems  to  take  place  also  in  copal 
when  kept  (Unverdorben). 

B.  According  to  Filhol,  Filhol,  by  treating  East  Indian  copal 
according  to  Unverdorben's  method,  also  obtained  five  resins,  which, 
however,  only  partially  correspond  with  those  obtained  by  Unver- 
dorben. 

1.  When  the  solution  obtained  with  boiling  alcohol  of  67  p.  c.  is 
precipitated  by  alcoholic  acetate  of  copper,  and  the  precipitate  is 
collected  and  dried,  first  at  40°  to  50°,  and  afterwards  at  100°,  without 
access  of  air,  it  gives  o£F  water  and  a  volatile  oil,  becoming  translu- 
cent and  friable.  On  treating  it  with  cold  ether,  a  compound  of  alpha- 
resin  with  oxide  of  copper,  which  forms  the  chief  part  of  the  preci- 
pitate, is  dissolved ;  the  insoluble  residue  contains  several  resins,  but 
is  of  very  small  amount.  —  The  alcoholic  solution  from  which  the 
alpha-resin  has  been  precipitated  by  acetate  of  copper  contains  the 
copper-compound  of  Filhol'e  beta-resin,  which  differs  therefore  from 
Unverdorben's  beta-resin. 

Alpha-resin.  —  Separated  from  the  copper-compound  by  TJnver- 
dorben's  method.  Or  the  solution  in  alcohol  containing  hydrochloric 
acid  is  precipitated  with  excess  of  hydrosulphuric  acid,  the  filtrate 
evaporated,  and  the  remaining  resin  purified  by  again  dissolving  it  in 
cold  weak  spirit  and  drying  it  at  100°,  whereby  a  volatile  oil  is  ex- 
pelled.—  The  resin  thus  obtained  is  brittle,  translucent,  of  lemon- 
yellow  colour,  fusible  at  100°,  completely  soluble  in  alcohol  of  72  p.  c, 
also  in  absolute  alcohol,  ether,  and  oil  of  turpentinf^.  Its  salts  dissolve 
in  ether  but  not  in  alcohol,  with  the  exception  of  the  ammonia- salt, 
which  dissolves  easily  in  alcohol,  and  gives  off  the  whole  of  its  ammonia 
only  on  long  boiling.  The  potash-salt  is  insoluble  in  alcohol  containing 
potash,  and  is  precipitated  from  its  aqueous  solution  by  the  slightest 
excess  of  potash.  The  alcoholic  solution  of  the  resin  throws  down 
gelatinous  precipitates  from  salts  of  the  heavy  metals ;  the  copper- 
salt  is  blue  and  insoluble  in  alcohol.  —  The  lead-salt,  precipitated  from 
the  alcoholic  resin  by  an  insufficient  quantity  of  alcoholic  neutral 
acetate  of  lead,  contains  26*24  p.  c.  of  oxide  of  lead. 

FilhoL 

In  the 
CalcuUtHon  according  to  JfVkol.  ITnoombined.    lead-compound. 

40  0 240    7717    78-87    76  87 

31 H 31     9-9i    1016     1011 

6  O 40     12  89     12-97     1302 

C«H«0«  311    10000    10000    10000 

On  the  forxnule  of  this  and  the  other  resins  of  copal,  see  Heldt  (Awn,  Fkarm.  68, 
68). 

Beta-resin.  —  Obtained  by  precipitating  the  alcoholic  solution  of  its 
copper-salt  with  hydrosulphuric  acid,  filtering,  and  evaporating.    Or 
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the  alcoholic  solution  is  mixed  with  hydrochloric  add,  and  the  resin 
precipiUted  by  a  large  quantity  of  water;  in  this  way,  however,  an 
emulsion  is  easily  formed,  from  which  the  resin  separates  only  on 
boiling  off  the  alcohol.  In  either  case  the  resin  is  washed  with  boiUng 
water  and  agam  dissolved  in  cold  weak  spirit  It  still*oontains  volatile 
oil,  which  is  removed  by  prolonged  boiling  with  water,  or  by  drying  at 
100^  in  a  current  of  hydrogen.  It  resembles  the  alpha-resm,  and, 
like  it,  contains  76-95  p. c.  C,  1005  H.,  and  13-00  0.,  but  forma  with 
bases  compounds  soluble  in  alcohol  and  ether.  The  ammoma  and 
potash-salts  are  viscid  and  sticky ;  the  latter  is  insoluble  m  alcohol 
containing  potash.  Since  alcoholic  neutral  acijtate  of  lead  does  not 
precipitate  solutions  of  the  resin,  the  lead-salt  is  obtained  by  pro- 
longed fusion  of  the  resin  with  excess  of  lead-oxide,  extraction  with 
alcohol,  and  ovaporation.  It  is  transparent  and  fusible,  and  contains 
25  to  28  p.  c.  of  oxide  of  lead.  The  copper-saH;  is  of  a  fine  green 
colour,  melts  about  100**,  and  remains  transparent  on  cooling. 

2.  The  copal  which  has  been  exhausted  with  67  p.  c  alcohol  gives 
up  to  boiling  absolute  alcohol  a  further  quantity  of  alpha-  and  beta- 
resin,  and  afco  gamma-resin.  The  solution  is  precipitated  by  alcoholic 
acetate  of  lead,  and  the  precipitate,  whicn  contains  alpha-  and 
gamma-resin,  is  dried  and  exhausted  with  ether,  which  leaves  the 
copper-compound  of  the  gamma-resin  undissolved. 

Gamma-resin.  White,  very  light  powder,  which  melts  with  diflfi- 
culty,  undergoing  decomposition.  It  remains  behind  as  a  transparent 
slightly  coloured  resin  on  evaporating  its  alcoholic  solution.  Oxidises 
in  the  air.  —  The  potash-salt  is  stickv,  slightly  soluble  in  water, 
moderately  soluble  in  alcohol,  soluble  also  in  alcohol  containing 
potash.  —  The  salts  of  the  metals  are  insoluble  in  alcohol  and  ether. 
The  lead-salt  is  a  heavy,  fusible,  white  powder;  the  copper-salt  is 
blue,  resembling  the  acetate. 

FiUiol. 
CaleulaHon  aecordin^  lo  Filkoh  meam. 

40  C 240    81-86    80*62 

81 H 81 10-60    lOM      , 

8  0 24    8-16    8-84 

. .. ___  9 

0«H»»0* 296 10000    100*00 

8.  The  soft  elastic  residue  remaining  from  the  previous  treatment 
of  copal  dissolves  partially  in  alcoholic  potash ;  from  the  filtrate  dilute 
sulphuric  acid  throws  down  a  large  quantity  of  gamma-resin  with  a 
little  delta-resin.  Alcohol  of  25  p.  c.  then  dissolves  the  remainder  of 
the  delta-resin  as  a  potash-compound,  leaving  the  indifferent  and 
insoluble  epsilon-resin.  To  separate  the  gamma-  and  delta-resins 
they  are  treated,  after  drying,  with  anhydrous  alcohol  containing  ether, 
which  dissolves  only  the  gamma-resin. 

Delta-resin.  —  Present  in  small  quantity  only.  Gelatinous,  or 
after  drying,  a  white  powder.  Melts  only  when  strongly  heated, 
undergoing  decomposition.  It  is  soluble  in  alcoholic  potash,  but  not 
in  alcohol  or  ether. 
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Filhol. 
Calculaiion  aeeordinff  to  FUhol.  mean, 

40  C 240    83-62    81"42 

31 H 31     10-81    10-48 

2  0 16    6-57    810 

C«H«0» 287    10000    10000 

0.  According  to  Vogel,  Vogel  distinguishes  only  two  resins  in 
copal,  the  one  soluble,  the  other  insoluble,  in  alcohol.  Transparent 
copal  containing  78-13  p.  c.  C,  10-46  H.,  and  11*41  0.,  gave  up  to 
90  p.  c.  alcohol,  38  p.  c.  of  soluble  resin  containing  77'70  p.  c.  C, 
1072  H.,  and  11*58  0.  The  insoluble  resin  contained  78*59  p.  c.C, 
10*08  H.,  and  11*33  0.,  and  from  another  copal,  76*12  p.  c.  C, 
11*11  H.,  and  12-77  0. ;  it  was  not  altered  or  blackened  by  digestion 
with  oil  of  vitriol  for  24  hours.  It  dissolves  in  ether,  the  solution 
yielding,  on  evaporation,  a  varnish  which  is  insoluble  in  alcohol,  but 
becomes  soluble  in  that  liquid  when  exposed  to  the  air  for  some 
months. 


12.  Elemi-resin. 

JOHK.    Bert.  Jahrh.  1819,  356. 

BoNNASTBB.    J.  Phorm.  8,  888 ;  N.  Tr.  7,  1,  368.  — /.  Pharm.  8,  574 ; 

9,  179  ;  10,  198. 
H.  Rose.    Pogg.  33,  49  ;  48,  61 ;  also  /.  pr.  Chem.  18,  321.  — Po^^. 

53,  364. 
JoHKSTOiT.    Phil.  Trans.  1840,  361. 
Hess.    Ann.  Pharm.  29,  137 ;  J.  pr.  Chem.  16,  162 ;  Pogg.  46,  320.  — 

J.  pr.  Chem.  19,  508 ;  Pogg.  49,  219. 
SoHRdTTER.    Pogg.  59,  68. 
Baup.    if.  /.  Pharm.  20,  321 ;  Ann.  Pharm.  80,  312 ;  J.  pr.  Chem.  55, 

83. 

ObtaiQed  from  various  species  of  Amyrie  or  Idea  (Handbucb,  viii, 
[2],  19).  Occurs  in  commerce  as  West  Indian  and  East  Indian  elemi. 
— /The  West  Indian  resin  forms  brittle,  opaque  masses  of  lemon-yeUow 
or  greenish  colour,  softening  between  the  fingers,  and  easily  fusible. 
Sp.  gr.  1*018  (Brisson),  1*083  (Pfaff).  Its  alcoholic  solution  reddens 
litmus  (Bouillon-Lagrange  &  Vogel).  Elemi  does  not  yield  umbelUfe- 
rone  by  dry  distillation  (Sommer),  and  when  it  is  melted  with  hydrate 
of  potash,  neither  phloroglucin  nor  protocatechiuc  acid  is  formed 
(Hlasiwetz  &  Barth).  It  softens  when  warmed  with  nitric  acid,  and 
dissolves  on  boiling,  forming  camphretic  acid  and  the  decomposition- 
products  of  g^um  and  albumin  (Schwanert,  Ann.  Pharm.  128,  124).  It 
dissolves  in  hot  alcohol,  with  the  exception  of  impurities,  and  partly  in 
creosote  (Reichenbach).  —  Yellowish- white,  dul],  brittle  pieces  had  a 
sp.  gr.  of  1*055  at  208,  became  soft  at  80^  melted  to  a  limpid  yellow 
oil  at  120*,  and  contained  78*72  p.c.  C,  10*71  H.,  and  10*57  0. 
(Schrotter). 

Elemi  contains  a  volatile  oil  (xiv,  289),  a  resin  easily  soluble  in  cold 
alcohol,  and  a  resin  soluble  only  in  hot  alcohol,  besides  extractive 
matters  (Bonastre').  Johnston  and  Rose  also  found  only  two  resins  in 
elemi,  whereas  John  and  Baup  seem  to  have  distinguished  three  resins. 
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John  found  a  soft  resin,  a  second  resin  soluble  only  in  ether,  and  a  third 
soluble  in  hot  alcohol  and  crvstallising  on  cooling:  According  to  Baup 
the  portion  insoluble  in  cold  alcohol  is  amyrin  (p.  397) ;  the  soluble 
portion  contains  an  amorphous  resin  and  Elemin^  which  latter  body  forms 
six-sided  prisms,  melting  about  200^,  and  soluble  in  20  parts  of  cold 
88  p.  c.  alcohol  (Baup). 

a.  Sparingly  soluble  Bestn  of  Elemi.  —  Obtained  by  exhausting  elemi 
repeatedly  with  cold  alcohol  and  dissolving  the  residue  in  boiling 
alcohol,  from  which  the  resin  is  deposited  on  cooling  (Bonastre  ;  Rose). 
—  Pure  white,  indistinctly  crystalline  flocks  (Rose).  Stellate  groups  of 
crystals,  especially  fine  from  alcohol  containing  volatile  oil  of  elemi 
(Bonastre).  Colourless  crystals,  melting  at  149^  to  a  colourless  oil, 
which  solidifies  to  a  brittle  resin  on  cooling  (Johnston).    Neutral. 


Bose. 

Heas. 

Jolmston. 

mean. 

at  98*. 

40  0  

...    240    

...      86-41     

»•*•                                        04       40                          ••■•! 

....      84-20    .. 

84-01 

38  H  

83     ^... 

''1-74 

....      11-77    

11-68    ... 

11-87 

0  

s    

2-86    

>...               O'fO       

4-27    ... 

4-02 

0«H»0....    281     100-00    100-00    10000    10000 

Probably  identical  with  the  orystala  of  aiiim^  resin  (Hess). 

Elemi-resin  bums  with  flame  when  heated,  evolving  a  resinous 
odour.  —  When  submitted  to  dry  distillation,  it  yields  an  acid  thick 
distillate  (Rose).  —  It  does  not  alter  when  hydrochloric  acid  gas  is 
passed  over  it  (Rose). 

Combinations.  «-  With  Water  f  When  crystallised  elemi  is  dissolved 
in  so  much  alcohol  that  nothing  is  deposited  on  cooling,  and  the  solu- 
tion is  evaporated  in  a  vacuum  or  at  a  very  gentle  heat,  the  liquid 
deposits,  besides  the  needles,  amorphous,  glassy,  often  yellowish- 
coloured  masses,  which  scarcely  lose  weight  over  the  water-bath. 
These  masses,  not  completely  separated  from  the  crystalline  resin, 
were  analysed  by  Rose,  who  found  them  to  contain  much  less  carbon 
than  the  crystab  (frequently  not  more  than  80  p.  c,  and  sometimes  only 
76  to  40  p.  c.)  s  according  to  him,  they  are  formed  by  the  combination 
of  the  crystals  with  water.  Other  glassy  masses,  however,  contained 
82  p.  c  of  carbon,  so  that  the  existence  of  a  hydrate  appears  doubtful. 

£lemi  is  insoluble  in  water  and  does  not  combine  with  bases.  The 
alcoholic  solution  forms  a  jelly  with  ammonia ;  it  is  not  rendered  turbid 
by  caustic  potash.  Alcoholic  neutral  acetate  of  lead  and  nitrate  of  silver 
produce  no  precipitate,  even  on  addition  of  a  Uttle  ammonia  (Rose). 

£lemi  dissolves  in  boiling  alcohol,  and  is  deposited  from  the  solution 
on  cooling  in  the  form  of  a  jelly  or  a  spongy  mass  (Bonastre).  The 
alcoholic  solution  turns  milky  on  coohng  and  afterwards  deposits 
crystals  (Rose).  It  dissolves  easily  in  ether,  from  which  it  crystallises ; 
also  in  oil  of  tutj)entine  ;  less  easily  in  oil  of  almonds  (Bonastre). 

5.  The  iK)rtion  of  elemi-resin  soluble  in  cold  alcohol  is  brownish- 
yollow,  brittle,  and  transparent,  and  has  a  smell  of  lemons.  It  becomes 
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11 '89  H.,  aud  12-72  0.  (Rose).  According  to  Johnston  it  is  represented 
by  the  formula  C«>fl«0*. 

13.  IvT-REsiN.  —  Prom  Hedera  Helix,  Red-brown  or  greenish,  trans- 
parent, brittle  pieces,  of  sp.  gr.  1*294  according  to  Brisson.  Has  a 
faint  aromatic  smell  and  an  aromatic  acrid  ta^te.  Contains  28  p.  c.  of 
resin,  7  of  gum,  and  70  of  woody  fibre,  together  with  malic  acid  and 
salts  (Pelletier,  Bull,  Pkarm,  4,  504).  It  burns  with  a  bright  flame, 
emitting  an  agreeable  odour.  When  subjected  to  dry  distillation,  it 
yields,  first  acid,  then  ammoniacal  water,  and  a  yellow  and  red  oil 
(Geoffroy).  No  umbelliferone  is  obtained  thereby,  or  when  the  resin  is 
carbonised  by  oil  of  vitriol  and  boiled  (Sommer,  N,  Br.  Arch,  98, 11). 

14.  EuPHORBiUM.  —  From  Euphorbia  officinarum,  E.  antiguorum^  and 
E.  canariensis.  Yellowish  or  brownish  externally  and  whitish  within ; 
brittle,  often  hollow  pieces,  softening  when  warmed.  The  resin  is 
without  smell,  but  the  dust  excites  sneezing ;  when  chewed  it  has  an 
acrid  and  persistent  burning  taste.  It  does  not  yield  umbelliferone  by 
dry  distillation  (Sommer^.  —  It  contains  a  brittle,  poisonous  resin,  soluble 
In  alcohol,  ether,  and  oil  of  turpentine,  and  slightly  soluble  in  ammonia- 
water  and  warm  caustic  potash  (Braconnot ;  Brandos),  besides  gum, 
wax,  caoutchouc,  and  malic  acid  and  its  salts.  See  Braconnot  {Ann.  Chim. 
68,  44),  Pelletier  (Bull.  Pharm.  4,  502),  Brandes  (Bepert.  6,  145),  Buchner  &  Her- 
berger  {Report.  87,  213). 

The  eagily  soluble  portion  of  euphorbium  resin  is  obtained  as  a  brown- 
yellow  resin  by  extracting  with  cold  alcohol  and  evaporating  the  pale- 
yellow  solution.  When  boiled  with  water,  it  turns  pale-yellow  and 
opaque,  and  colours  the  water  pale-yellow.  When  dried  at  100**,  it 
again  becomes  transparent,  brown-red,  and  semi-fluid,  cooling  to  a 
brittle  mass.  It  contains  74-03  to  75-26  p.  c.  C,  9  83  to  10-20  H.,  and 
15-14  to  14-54  0.,  but  probably  still  contains  some  of  the  sparingly 
soluble  resin  (Johnston,  PkU.  Trans.  1840,  364). 

The  sparingly  soluble  resin  crystallises  in  radiated  hemispherical 
tufts,  becomes  luminous  when  rubbed,  but  loses  this  property  after 
being  rubbed  for  some  time,  and  does  not  again  crystallise  from  alcohol 
(Bonastre).  — According  to  Rose,  on  the  contrary,  the  sparingly  soluble 
resin  is  deposited  from  the  hot  alcoholic  solution,  on  cooling,  in  amor- 
phous starchy  masses,  which  contained  on  one  occasion  80*20  p.  c.  C, 
11-12  11.,  and  8-68  0.,  and  on  another  occasion  78*55  p.  c.  C,  10*96  H., 
and  10-49  0.  The  alcoholic  solution  reddens  litmus  and  has  a  faintly 
acrid  taste ;  it  is  not  precipitated  by  alcoholic  potash,  neutral  acetate  of 
lead,  or  nitrate  of  silver,  even  after  addition  of  a  little  ammonia. 
Aqueous  potaah  turns  it  turbid,  and  aqueous  ammonia  throws  down  a 
white  precipitate  without  forming  a  jelly.  —  When  euphorbium  is 
boiled  for  a  long  time  in  alcohol,  no  deposit  takes  place  on  cooling ; 
the  solution,  evaporated  in  a  vacuum,  leaves  a  transpai*ent  turpentine, 
in  which  opaque  white  masses,  less  rich  in  carbon  (77-29  and  78*64  p.  c.) 
than  the  sparingly  soluble  resin,  are  formed  on  standing  (Rose,  Fogg. 
83,  52 ;  53,  369). 

See  John  on  the  resin  of  Euphorbia  Cyparissias,  and  Ricord  Madianna 
on  the  milky  juice  of  Euphorbia  myrtifolia  {J,  Pharm,  18,  589). 

15.  OoMART-REsm  from  Bursera  gummifera.  Solid  dry  resin,  white 
and  of  crystalline  texture,  somewhat  soft  within,  and  exhibiting  hol- 
lows lined  with  shining  crystalline  nodules.  It  melts  with  difficulty,  and 
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breaks  up  into  sticky  granules  in  boiling  water.  It  has  an  odour  be- 
tween those  of  elemi  and  turpentine.  When  distilled  with  water  it 
yields  a  volatile  oil  (xiv,  291). 

16.  Gamboge.  Gummtgutt,  That  obtained  from  Hehradendron  co* 
chtnchinense  alone  occurs  in  commerce  in  pipes,  cakes,  and  as  ordinary 
gamboge.  [See  Haubury  {N.  Repert.  14,  1)J.  Cylindrical  masses  |  to 
3  inches  in  diameter,  or  thick  cakes  a  pound  m  weight.  It  is  of  a  dirty 
yellowish-brown  colour,  dusty  on  the  surface,  and  has  a  smooth,  shin- 
ing, concholdal  fracture.  Brittle,  and  triturable  to  a  fine  yellow  powder. 
Inodorous,  tastes  slight  at  first,  and  afterwards  harsh  and  acrid ;  colours 
the  saliva  yellow.  Softens  when  heated,  without  melting.  It  kindles 
in  a  flame,  and  bums  with  a  smoky  flame.  Forms  with  water  a  fine 
yellow  emulsion,  and  dissolves  in  alcohol  and  ether,  leaving  gum. 

Gamboge,  melted  with  hydrate  of  potash,  yields  protocatechuic 
acid  and  phlorogludn  (Hlasiwetz  &  Pfaundler,  Wien.  Acad.  Ber,  50, 
52),  together  with  acetic  acid  (propionic  and  butyric  acids),  and  a 
sparingly  soluble  resin  resembling  that  obtained  fix>m  benzoin  (p.  383) 
"lasiwetz  &  Barth,  Arm,  Pharm,  134,  281).  It  does  not  yield  umbel- 
[iferone  by  dry  distillation  (Sommer). 

Pipe  gamboge  contains  72  p.  c.  of  gamboge-yellow,  23  p.  c.  of  gum, 
and  5  of  water :  the  other  kinds  generally  contain  less  yellow,  and  also 
starch  and  woody  fibre  (Ghristison).  See  the  analyses  of  Bnoomiot  (Amm. 
Ckim.  68,  88),  John  {Chem.  Schriften,  4,  190),  ChristiBon  (An»,  JPkarm.  19,  221 ; 
complete :  28, 172 ;  abstr.  76,  343),  Bdehner  {Amn.  Fharm.  46, 72). 


Oamboge-yellow. 

Bbaconnot.    Ann,  Chim.  68,  36. 
John.     Chem.  Schri/tm,  4,  193. 
Unvebdorben.    N.  Tr.  8,  1,  60. 
Chbistison.    Ann.  Pharm.  23,  185. 
Johnston.    PAi7.  Trans.  1839,  281. 
Ph.  BiicHNER.    Ann,  Pharm.  45,  72. 

Setinou*  Qamboge-yeUow.  Qambodie  acid  (Johnston).  —  Ghiefljinyestigated  bj 
Johnston  and  BUchner,  but  with  not  perfectly  concordant  results. 

Preparation.  1.  Gamboge  is  exhausted  with  absolute  ether,  the 
dark-yellow  solution  is  evaporated,  and  the  remaining  hyacinth-red 
transparent  mass,  which  gives  off  the  last  portions  of  ether  only  at  a 
high  temperature,  is  heated  till  it  becomes  hard  and  brittle  (Ohristison ; 
Johnston).  —  Gamboge  is  exhausted  with  alcohol  and  the  solution  pre- 
dpitated  by  water.  —  3.  Gamboge  is  exhausted  with  potash  and  the 
solution  precipitated  by  hydrochloric  add  ^Johnston).  —  The  yellow 
extracted  by  ether  contains  a  little  lime :  if  it  oe  dissolved  in  potash  and 
precipitated  by  hydrochloric  acid,  it  takes  up  a  little  potash  which 
cannot  be  removed  by  washing.  The  yellow  precipitated  from  an  am- 
moniacal  solution  by  hydrochloric  acid  is  free  from  ash,  but  contains 
water  (Buclmer). 

Properties.  Cherry-red  or  nearly  opaque  mass,  triturable  to  a  fine 
yellow  powder.  Inodorous  ;  tasteless ;  has  an  add  reaction.  —  The 
yellow  precipitated  from  an  ammoniacal  solution,  when  kept  for  some 
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time  at  100*,  melts  to  an  opaque  viscid  mass,  which  loses  a  large 
quantity  of  water  at  a  higher  temperature,  becoming  thinner,  and  is 
cracked  and  brittle  after  cooling  (BUchner).  —  It  does  not  undergo 
any  alteration  at  177"  (Johnston). 

Johnston.  BUchnar. 

Caleulaium  according  to  JohnHon.  mean,  at  100*.  mean. 

40  C 240    7817    71-53    7205 

24  H 24 7-82    729    7-23 

8  0 64    19-51 2118    2072 

C«H«0"  ....    328    10000    lOOOO    ........    10000 

JohnBton  gives  also  the  fonnula  0«h««0*.    Bttchner  gives  for  the  yellow  in  the 
salts  the  formula  C»H*0'' :  he  seems  to  take  6*12  as  the  atomic  weight  of  carbon. 

Decompositions,  —  Gamboge-yellow  gives  off  white  vapours  at  204% 
turning  darker,  and  afterwards  contains  72*79  p.  c.  C,  6*60  H.,  and 
22*61  0.  When  this  body  is  treated  with  alcohol,  about  half  remains 
undissolved  in  the  form  of  a  yellow  powder,  which  contains  70'70 
p.  c.  C,  7-03  H.,  and  22-27  0.,  and  is  unalterable  at  204°,  but  decom- 
poses at  260**,  without  melting  (Johnston).  —  The  yellow  is  only 
partially  soluble  in  nitric  acid  (Biichner).  On  heating  it  with  8  parts 
of  nitric  add  and  evaporating  the  solution  to  a  syinip,  a  bitter  substance 
separates  out,  whilst  the  solution  contains  oxalic  acid  (and  malic  acid) 
(Braconnot).  Gamboge-yellow  yields  with  strong  nitric  acid  crystals 
somewhat  resembling  those  of  mangostin  (p.  330)  (Schmid,  Ann, 
Pharm,  93,  87).  —  It  dissolves  in  oil  cf  vitriol  with  red  colour,  and  is 
precipitated  in  an  altered  state  by  water  ^Buchner).  —  Gamboge- 
yellow  suspended  in  water  is  decolorised  by  cnlorine :  on  evaporating 
the  product  to  dryness,  and  treating  the  residue  with  boiling  water,  a 
pale-yellow  chlorinated  substance,  insoluble  in  water,  is  obtained 
(Braconnot). 

Combinations,  Gamboge-yellow  is  insoluble  in  v)atei\  It  combines 
with  bases,  forming  Johnston's  ganihodiates. 

Ammonia-salt,  —  Gamboge-yellow  absorbs  ammonia-gas,  and  after- 
wards dissolves  slightly  in  water,  and  evolves  ammonia  when  treated 
with  potash  (Unverdorben).  It  dissolves  slowly  in  warm  aqueous 
ammonia,  witn  deep  hyacinth-red  colour,  and  is  precipitated  therefrom 
by  carbonate  of  ammonia  or  potash  (Biichner).  On  evaporation  there 
remains  a  brittle  ammoniacal  residue  of  the  colour  of  gamboge-yellow, 
insoluble  in  water  (Johnston). 

Potash-compound.  — The  yellow  does  not  dissolve  in  strong  caustic 
potash,  even  on  warming,  but  easily  in  potash  diluted  with  8  parts 
of  water,  forming  a  dark-red  solution.  It  expels  carbonic  acid  when 
boiled  with  alkaline  carbonates.  Strong  caustic  potash,  or  its  car- 
bonate throws  down  a  flocculent  or  gelatinous  precipitate,  according  to 
the  strength  of  the  solution.  The  compound  freed  from  admixed  car- 
bonate of  potash  by  dissolving  it  in  absolute  alcohol,  is  plaster-like 
and  coherent,  neutral,  easily  soluble  in  water  and  in  absolute  alcohol, 
forming  dark-brown  solutions  (Biichner). 

Soda-compound,  —  Precipitated  from  the  strong  aqueous  potash- 
compound  by  a  saturated  solution  of  chloride  of  sodium  in  the  form  of 
VOL.  xvn.  2  E 


418     APPENDIX  TO  COMPOUNDS  CONTAINING  40  AT.  CAMON. 

a  jelly,  or  from  a  more  concentrated  solution  as  a  coherent  mass,  which 
resembles  the  potash-componnd,  but  exhibits  a  brassy  metallic  lustre^ 
and  is  somewhat  less  easily  soluble  in  water  (Buchner). 

The  gambodiates  of  the  alkaline  earths  and  heavy  metals  are  yellow 
powders,  insoluble  in  water  and  slightly  soluble  in  alcohol.  After 
drying  they  are  not  decomposed  at  204",  but  emit  at  that  temperature 
the  odour  of  the  acid  (Johnston). 

Batyta-ealt.  —  The  cold  aqueous  ammonia-salt  is  precipitated  by 
chloride  of  barium,  and  the  precipitate  is  washed  so  long  as  the  filtrate 
yields  a  precipitate  with  nitrate  of  silver.  —  Bulky,  dark  brick-red 
flocks,  slightly  soluble  in  hot  water,  and  almost  as  freely  in  absolute 
alcohol :  from  the  latter  solution  oil  of  vitriol  throws  down  the  com- 
pound of  gamboge-yellow  with  baryta,  free  from  sulphuric  acid,  but 
after  dilution  with  water,  it  precipitates  this  compound  together  with 
sulphate  of  baryta.  —  It  contains  65'16  p.  c.  C,  6*48  H.,  18-06  0., 
and  10-31  BaO.,  corresponding  to  the  formula  4CPH»K)»  3BaO. 
(Buchner). 

Strontta-saU.  Obtained  by  adding  ammonia  and  the  alcoholic  solu- 
tion of  gamboge-yellow  to  an  alcoholic  solution  of  nitrate  of  strontia. 
The  yellow  precipitate,  dried  at  lOO"*,  contains  9*88  p.  o.  SrO* 
(3C*»H«*0',2SrO  =  9-56  p.  c.  SrO)  (Johnston). 

The  magnesia-ealt  contains  4*6  p.  c.  MgO.,  the  brownish-yellow 
tinc'salt  11-10  p.c.  ZuO  (C*»H*H)*,ZnO  =  10-95  p.  c.  ZnO)  (John- 
ston). —  The  ammonia-salt  forms  a  fine  yellow  precipitate  with  proto^ 
chloride  of  tin  (BiichnerJ ;  the  potash-sdt,  a  brown  precipitate  with 
protosulphate  of  iron  (Pelletier). 

Lead-salts.  —  The  ammonia-salt  precipitates  neutral  acetate  of  lead 
of  a  yellowish-red,  and  the  basic  acetate  of  an  orange  colour  (BOchncr). 
—  a.  Neutral  acetate  of  lead  containing  ammonia  throws  down  from 
the  ammoniacal  solution,  a  yellow  powder  containing  49*23  p.c. 
oxide  of  lead  (0«H»H)«,3PbO  =  49-4  p.  c.  PbO)  (Johnston).  —  b.  The 
precipitate  thrown  down  by  neutral  acetate  of  lead  from  the  cold 
aqueous  ammonia-salt  in  presence  of  a  slight  excess  of  ammonia,  is 
reddish  and  gelatinous.  When  precipitated  boiling,  it  is  fiocculent, 
easier  to  wash,  and  triturable  to  a  light  brick-red  powder  after  drying. 
It  is  insoluble  in  water  and  weak  alcohol,  but  slightly  soluble  in  abso- 
lute alcohol,  forming  a  solution  from  which  oil  of  vitriol  throws  down 
nothing  at  first,  but  after  addition  of  water,  a  mixture  of  sulphate  of 
lead  and  the  lead-compound  of  gamboge-yellow. — It  contains,  on  the 
average,  46-24  p.  c.  C,  462  H.,  14-66  0.,  and  34-48  PbO,  corresponding 
to  the  formula  2C«n»0",5PbO  (BUchncr).  —  c.  AlcohoUc  neutral 
acetate  of  lead  throws  down  from  the  alcoholic  solution  of  gamboge- 
yellow,  a  yellow  powder,  containing,  at  100°  to  188®,  19-47  p.  c.  PbO 
(3C^n»*0«,2PbO  =  18  54  p.  c.  PbO)  (Johnston).  The  precipitate  ia 
insoluble  in  water,  sparingly  soluble  in  alcohol,  easily  in  ether,  and 
contains  14-96  p.  c  PbO  (Unverdorben).  (2C"H"K),PbO  =  14-58 
p.  c.  PbO).  —  d.  On  decomposing  the  precipitate  a  with  acetic  acid,  a 
yellow  powder  containing  14-78  p.  c.  PbO  remains  undissolved.  The 
same  saH  with  13  88  p.c.  PbO  is  thrown  down  by  ammonia  from 
the  liquid  filtered  from  c,  which  probably  still  contains  a  large  quantity 
of  resin  (Johnston). 
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Copper-salt  —  The  ftmmonia-salt  f onns  a  green  precipitate  with 
sulphate  of  copper  (Buchijer).  Unverdorben  obtained  a  brown-red 
compoin^d,  containing  4*5^  p.  c.  CuO,  soluble  in  ether :  Johnston  de- 
scribes brown  yellow  precipitates  with  18*9, 14-66,  and  10-62  p.  c.  CuO. 

Silver-salt.  —  a.  Alcoholic  nitrate  of  silver  throws  down  from  the 
alcoholic  solution  of  gamboge-yellow,  on  addition  of  ammonia,  a  yellow 
precipitate,  which  turns  dark-green  in  the  air,  and  contains,  on  the 
average,  15-66  p.  c.  AgO  (Johnston).  —  b.  On  gradually  adding  the 
aqueous  ammonia-salt  to  aqueous  ammoniacal  nitrate  of  silver,  and 
stirring  constantly,  a  yellow  precipitate  is  produced  which  dissolves  in 
more  ammonia,  is  again  precipitated  by  the  silver-salt,  and  unites  to 
brown  flocks  on  standing.  After  drying  at  121°  till  it  is  no  longer 
soft  it  contains,  9*71  p.  c.  AgO  (Johnston).  —  6.  Biichner,  by  precipitating 
the  ammonia-salt  containing  a  slight  excess  of  ammonia  with  nitrate 
of  silver,  obtained,  in  the  cold,  a  dirty  yellow,  somewhat  slimy  pre- 
cipitate, which  became  flocculent  and  easier  to  wash  when  boilea. . — 
Pale  brownish-yellow  powder,  soluble  in  ammonia  (Biichner). 
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Gamboge-yellow  dissolves  easily  in  alcohol  and  ether. 

17.  Oum-Lao.  —  Exudes  from  the  twigs  of  Aleurites  laceifera,  Crotm 
aromaticus,  Butea  frondosa^  Ficus  religiosa^  and  Zizyphus  Jujuha  in 
India,  after  being  punctured  by  Coccus  Lacca,  The  stick- lac  (Lacca  in 
ramuUs)  adhering  to  the  twigs,  when  removed  and  freed  from  the 
greater  part  of  the  colouring  matter  by  boiling  with  water  containing 
soda,  yields  grain-lac  {Lacca  in  grants),  from  which  shellac  is  obtained 
by  melting  and  straining.  —  Stick-lac  boiled  with  water  and  precipitated 
with  alum  yields  lac  dye.  Stick-lac  is  dark-brown ;  grain-lac  and 
shellac  are  yellowish-brown,  oi-ange,  or  black;  all  the  varieties  are 
translucent,  hard,  and  of  a  conchoidal,  shining  fracture. 

Stick-lac  contains  resin,  laccin,  and  colouring  matter  (Punke,  i^.  Tr. 
18),  and  according  to  Hatchett,  also  wax  and  gluten.  The  impurities 
mixed  with  stick-lac  contain  sulphide  of  arsenic  (Buchner,  Ann,  Pharm, 
69,  96).  According  to  Unverdorben,  lac  colours  water  reddish -brown, 
whereupon  sulphuric  add  throws  down  a  red-brown  pulverulent  pre- 
cipitate. 

According  to  John  (Chem,  Schriften^  5,  1)  grain-lac  contains  two 
easily  soluble  resins  and  an  insoluble  resin  (laccin),  wax,  colouring 
matter,  bitter  principle,  ash,  and  impurities.  Unverdorben  [see  his 
complete  analyses  (Pogg.  14,  119)]  distinguishes  five  different  resins  in 
grain-lac.  Nees  v.  Esenbeck  &  Marquart  {Ann,  Pharm.  13,  286)  found 
a  substance  resembling  carmine,  which  was  extracted  by  water, 
besides  wax,  laccin,  and  two  resins,  one  of  wliich  was  soluble  in 
ether. 

2  e2 
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Shellac  (which,  according  to  BrisBon,  is  of  sp.  gr.  1*139)  contains 
two  resins  and  wax,  but  nolaccin ;  a  spurious  shellac  contained  laccin, 
three  resins,  wax,  and  traces  of  laccic  acid  (Nees  v.  Esenbeck  &  Mar- 
quart).  —  Shellac  dissolves  easily  in  aqueous  hydrochloric  acid,  acetic 
acid,  potash,  soda,  and  borax,  but  not  in  ammonia  (Hatchett). 
Powdered  lac,  when  digested  with  a  little  strong  ammonia  in  closed 
vessels,  swells  up  to  a  jelly  which  dissolves  in  water,  with  the  excep- 
tion of  the  wax  and  impurities.  Gold  aqueous  potash  dissolves  lac 
easily :  the  solution  is  not  precipitated  by  excess  of  potash.  Strong 
aqueous  carbonate  of  potash  dissolves  only  a  little  colouring  matter, 
and  forms  a  fluid  compound  of  resin  and  potash,  which,  after  washing 
with  cold  water,  dissolves  easily  in  boiling  water.  The  solution 
remains  clear  on  cooling,  or  when  too  much  carbonate  is  present,  soli- 
difies to  a  jelly :  it  is  precipitated  in  coherent  flocks  by  acids  (Bcrzelius, 
Pogg.  10,  255;  12,  426). —  Lac  dissolves  with  moderate  facility  in 
wood-spirit,  and  is  precipitated  from  the  solution  by  water.  It  is 
perfectly  soluble  in  fusel-oil  and  valerianic  aldehyde,  moderately  solu- 
ble in  valerianic  acid,  and  slightly  in  valerate  of  amyl  (Trautwein).  It 
dissolves  partially  in  cold  creosote  (Reichenbach),  in  more  than  100 

Earts  of  boiling  rock-oil  (Saussure),  and  but  slightly  in  benzene,  though 
enzene  mixes  with  the  saturated  solution  in  wood-spirit  or  alcohol 
(Mansfield).  The  different  kinds  of  commercial  lac  behave  in  various 
ways  with  acetone.  Bleached  shellac  dissolves  in  1^  parts  of  acetone, 
forming  a  thick  oily  varnish ;  other  kinds  dissolve  only  in  3^  parts, 
and  others  not  at  all  in  acetone  (Wiederhold,  Pol^t.  Notizhl.  19,  214). 
Shellac  does  not  dissolve  completely  in  melted  tallow  (Nicholson), 
and  not  perceptibly  in  castor  oil  (Stickel). 

Laccin  remains  behind  as  a  brittle,  transparent,  yellowish-brown 
mass  when  grain-lac  is  treated  with  alcohol,  water,  and  hot  alcohol  in 
succession :  it  is  purified  by  levigation  (John).  According  to  BiJchner, 
it  is  to  be  regarded  as  a  mixture  of  resin  and  wax.  —  When  acted 
upon  by  nitric  acid,  it  yields  oxalic  acid  and  tallow.  It  dissolves  com- 
pletely in  caustic  potash,  and  is  not  precipitated  by  sal-ammoniac,  bat 
hydrochloric  acid  throws  down  from  the  solution  a  sticky  resin,  soluble 
in  alcohol  and  ether.  Laccin  is  insoluble  in  ammonia-water,  and  in 
cold  and  boiling  alcohol,  ether,  and  volatile  and  fat  oils,  but  dissolves 
in  glacial  acetic  acid  and  in  warm  alcohol  containing  a  little  sulphuric 
or  hydrochloric  acid  (Unverdorben),  excepting  5  p.  c.  of  wax  (Nees  v. 
Esenbeck  &  Marquart).  —  The  laccic  add  of  Pearson  {PhU.  Traru.  1794, 
888)  and  John  crystallises  in  needles.  It  remains  in  solution  when  an 
alcoholic  solution  of  stick-lac  is  precipitated  by  water,  and  is  obtained 
by  evaporating  the  filtrate  and  exhausting  the  residue  with  ether.  It 
forms  deliquescent  acid  crystals,  which  give  white  precipitates  with 
ferric  salts  and  with  the  salts  of  lead  and  mercury,  and  yield  with  the 
alkalis,  lime  and  baryta,  deliquescent  salts  soluble  in  alcohol  (John). 

The  bleaching  of  shellac  on  the  large  scale  is  effected  by  chlorine  or 
its  compounds,  but  granulated  bone-charcoal  answers  the  purpose 
better  (Eisner,  J.  pr.  Chem.  35,  374),  and  especially  bone-black  puri- 
fied by  means  of  hydrochloric  acid  and  not  subsequently  dried  CKr.). 
A  perfectly  white  shellac,  having  a  silky  lustre  and  completely  soluble 
in  alcohol,  is  obtained  by  the  following  process : — 25  parts  of  shellac 
are  dissolved  in  600  parts  of  water  with  the  help  of  10  parts  of  soda. 
The  solution  is  mixed  with  dilute  hypochlorite  of  soda  prepared  from 
80  parts  of  chloride  of  lime,  and  then  with  hydrochloric  acid  so  long 
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as  the  precipitate  dissolveg.  It  is  then  exposed  to  the  sun  for  a  day  or 
two,  filtered,  mixed  with  sulphite  of  soda,  and  precipitated  by  hydro- 
chloric add  (Sauerwein,  Hannov.  OewerbebL  1862,  July— Auir. ;  Chem. 
Centr.  1863,  89).  ^ 

18.  IciCA  KESiN.  —  From  Cayenne.  Yellowish- white  pieces  or 
transparent  granules  having  an  agreeable  odour,  which  is  emitted 
when  the  resin  is  warmed  or  powdered.  It  is  friable,  crunches  between 
the  teeth,  and  has  a  faint  taste.  When  boiled  with  water  it  yields  no 
volatile  product  and  does  not  dissolve.  It  requires  for  complete  solu- 
tion 55  parts  of  cold,  and  15  parts  of  boiling  alcohol  of  36°,  and  SJ 
parts  of  cold  oil  of  turpentine.  —  It  consists  of  three  neutral  resins, 
brean,  icican,  and  colophan,  which  are  all  insoluble  in  alkalis  and  do  not 
precipitate  lead-  or  silver-salts. 

Preparation  of  the  three  resins.  Powdered  icica-resin  is  dissolved  in 
boiling  alcohol^  and  the  solution  is  filtered  hot  and  allowed  to  cool, 
whereupon  the  brean  crystallises.  The  mother-liquor,  when  concen- 
trated, yields  first  impure  brean  and  afterwards  icican,  whilst  the  colo- 
phan, which  is  much  moi*e  soluble,  remains  in  solution. 

a.  Brean,  —  White,  pearly,  stellate  groups  of  needles,  melting  at 
about  157°  and  cooling  to  a  viscid  elastic  mass,  which  again  becomes 
solid  at  105°.    Tasteless.    Neutral. 
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Brean  hums  with  a  smoky  flame.  —  When  submitted  to  dry  distH- 
lationy  it  melts,  turns  yellow  and  brown,  gives  off  volatile  oil,  and  a 
yellow  amorphous  sublimate,  leaving  charcoal.  —  With  hot  nitric  acid 
it  evolves  red  fumes  and  is  converted  into  a  yellow  mass,  which  dis- 
solves partially  in  the  acid  and  is  precipitated  from  the  solution  by 
water.  —  It  dissolves  in  cold  oil  of  vitriol  with  red  colour. 

Brean  is  insoluble  in  tvater  and  in  alkalis ;  it  dissolves  in  100  parts 
of  cold  alcoholy  and  in  4*4  parts  of  ether  (Scribe). 

b.  Icican*  —  Resembles  brean  in  appearance  and  melting-point,  and 
in  its  behaviour  on  dry  distillation  and  towards  acids  and  alkalis,  but 
dissolves  in  50  parts  of  cold  alcohoL 
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c.  Colophan,  —  Yellow  amorphous  mass,  melting  below  100^,  and 
having  a  very  slight  acid  reaction  in  alcoholic  solution.  It  is  insoluble 
in  alkalis,  but  very  easily  soluble  in  alcohol.    It  contaiim  77*93  p.  c,  C«t 
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10  69  H.,  and  11-47  0.  (Scribe,  Compt.  rend.  19,  129 ;  N.  Ann.  Chim, 
Fhya.  13,  166). 

19.  Labdanum  or  Ladakum.  —  A  sticky,  afterwards  drying  sub- 
stance covering  the  leaves  and  branches  of  Cistus  creticus.  Black- 
brown,  soft,  of  sp.  gr.  1*186  (Brisson).  Has  an  agreeable  odour  and 
a  bitter  taste.  According  to  Guibouit,  it  contains  86  p.  o.  of  resin  and 
volatile  oil  and  7  p.c.  of  wax,  together  with  substances  soluble  in 
water,  ash,  and  impurities ;  according  to  Pelletier  {Bull,  Pharm.  4, 503) 
20  p.  c.  of  resin,  1*9  of  wax,  3*6  of  gum,  1-9  of  volatile  oil,  malic  acid, 
mafate  of  lime,  and  72  p.  c.  of  sand  containing  iron. 

Labdanum  dissolves  to  the  extent  of  :^th  at  most  when  digested 
with  cold  alcohol  of  sp.  gr.  083,  forming  a  brown  solution.  On  evapo- 
rating the  solution,  the  dissolved  portion  is  left  as  a  dark-brown  trans- 
parent mass,  which  gives  up  bitter  substances  and  colouring  matter 
to  water.  When,  therefore,  labdanum  is  boiled  repeatedly  with  water, 
the  residue  exhausted  with  alcohol,  and  the  tincture  evaporated  in 
thin  layers  at  100°,  a  purer  resin  is  obtained,  which  gives  up  a  little 
bitter  substance  to  water,  without  altering  in  composition.  It  con- 
tains, on  the  average,  73*20  p.c.  C,  1001  H.,  and  17*79  0.,  cones- 
ponding  to  the  formula  C*>H»0'  (Johnston,  Fhil.  Tram.  1840,  344). 
*— Labdanum  does  not  yield  umbelliferone  by  dry  distillation 
(Sommer). 

20.  Kesin  of  Laetia  resinosa. — Small,  yellowish-white,  trans- 
parent, brittle  granules,  having  a  conchoidal  fracture  and  smelling 
slightly  aromatic.  When  distilled  with  water,  it  yields  a  little  volatile 
oil,  without  giving  up  any  thing  to  the  residual  water.  When  heated  it 
melts,  puffs  up,  and  bums  with  a  bright  smoky  flame,  leaving  a  bitu- 
minous charcoal.  It  dissolves  completely  in  boiling  alcohol  and  is  partly 
deposited  from  the  solution  on  cooling  (Macaire-Frincep,  Bihl,  univ,  45, 
431). 

21.  Masofik.  a  ciystallisable  resin  forming  a  constituent  of  the 
sap  of  the  Dschilte,  a  MexiC/an  tree.  The  dried  sap,  imported  in  cylin- 
drical masses,  remains,  when  powdered  and  boiled  with  water,  as  a 
tough  elastic  mass,  from  which  absolute  alcohol  extracts  the  masopin, 
leaving  caoutchouc.  The  masopin  is  precipitated  from  the  alcoholic 
solution  by  water,  and  may  be  obtained  from  ether  in  white  .silky 
needles,  frequently  arranged  in  tufts.  The  crystals  melt  at  Ids'"  and 
solidify,  on  cooling,  to  a  glassy  mass,  having  a  conchoidal  fracture  and 
melting  at  69''  to  70"^.  It  is  tasteless  and  inodorous,  but  has  an  agree- 
able smell  when  heated. 
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Masopin  yields  by  dry  distillation  (1 )  a  brown  oil  smelling  of  ginger, 
which  becomes  wine-yellow  and  limpid  when  rectified  over  lime,  and 
contains  88*02  p.c.  C,  and  11*49  H.;  (2)  an  acid,  which  may  be  ex- 
tracted from  the  crude  oil  by  ammonia,  and  is  precipitated  from  the 
ammoniacal  solution  in  pearly  laminsB  by  hydrochloric  acid.    When 
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combined  with  lime  and  precipitated  by  liydiochloric  acid,  it  forms 
delicate  dazzling  white  needles.  Its  silver-salt  is  white,  smells  of  cin- 
namic  acid  when  burnt,  and  contains  45'49  p.  c.  AgO. — Nitric  acid 
attacks  masopin  violently  at  first,  and  when  long  boiled  with  it,  dis- 
solves it  to  a  clear  liquid,  which  leaves  on  evaporation  a  tou^h  amor- 
phous mass,  soluble  in  water  with  wine-yellow  colour.  The  silver-salt 
of  this  acid  contams  45*46  p.  c.  AgO.,  80-35  0.,  and  3*37  H.  (Genth, 
Ann.  Fharm.  46,  124). 

22.  Mastic.  —  From  Pistacta  Lentiacus,  Yellowish  translucent  tears, 
of  sp.  gr.  1-04  (Pfaff),  1-074  (Brisson),  1-07  (Schrotter).  Has  a  glassy 
and  transparent  fracture,  softens  between  the  teeth,  melts  at  100^ 
according  to  Johnston,  softens  at  80"  according  to  Schrotter,  and 
begins  to  froth  up  and  decompose  at  105°  to  120"*.  The  alcoholic 
solution,  but  not  the  aqueous  decoction,  reddens  litmus  (Bouillon- 
Lagrange  &  Vogel).  By  dry  distillation  it  yields  tar  and  acetic  acid 
(Schrotter) ;  no  umbellif erone  (Sommer) :  it  yields  at  first,  acid  water,  and 
when  more  strongly  heated,  a  pale-yellow  oil,  limpid  at  first  and  after- 
wards thick,  whilst  a  black  residue,  insoluble  in  alcohol,  remains  behind 
^Johnston).  Mastic  dissolves  in  nitric  acid  with  decomposition,  form- 
ing camphretic  acid  (Schwanert):  it  dissolves  also  in  cold  oil  of 
vitriol,  from  which  it  is  precipitated  by  water.  It  absorbs  a  little 
ammonia-gas  and  dissolves  m  aaueous  alkalis.  See  below.  It  is 
soluble  in  alcohol,  with  the  exception  of  the  beta-resin ;  easily  and 
abundantly  soluble  in  acetone  according  to  Wiederhold,  and  according 
to  Mansfield  froely  soluble  in  benzene.  It  dissolves  in  fatty  and  vola- 
tile oils ;  in  cold  creosote  (Reichenbach) ;  in  warm  rock-oil^  leaving  an 
opaque  white  residue;  and,  according  to  Stickel»  slightly  in  castor 
oil. 

Mastic  consists  of  a  little  volatile  oil,  a  soluble  acid  resin,  and  a 
non-acid  insoluble  resin.  —  Picked  mastic,  analysed  as  a  whole,  con- 
tained 78-91  p.  c.  C,  10-42  n.,  and  10-67  0.  (Schrotter,  Fogg.  59,  68). 

Alpha-'vesin  of  Mastic.  —  1.  When  a  oold  alcoholic  solution  of  mastio 
is  evaporated,  and  the  pale-yellow  residue,  which  is  fusible  at  100",  is 
kept  at  a  temperature  of  176*^  for  18  hours,  it  has  the  composition  a. 
—  It  still  contains  an  admuLtnre  of  beta-resin,  which  may  be  precipi- 
tated, in  great  part,  by  diluting  the  solution  with  a  large  quantity  of 
alcohol:  the  resiu  thus  purified  has  the  composition  b,  after  being 
heated  to  126*"  for  18  hours,  and  the  composition  c  after  heating  to 
176°.— The  resin  heated  to  176°,  however,  evolves  white  vapours, 
loses  its  odour,  and  when  treated  with  alcohol,  leaves  a  large  quantity 
of  the  reddish  resin  d  behind,  whilst  e  is  dissolved,  d  is  deposited 
from  a  solution  in  boiling  alcohol  as  a  yeUow  powder :  e  is  a  transparent 
reddish-yellow  mass. 

r*  2.  Commercial  mastic  boiled  for  some  hours  with  water  becomes 
white,  opaque,  and  less  fusible,  probablv  from  loss  of  volatile  oil ;  and 
the  residue  dissolves  in  alcohol  more  slowly  than  before.  The  alco- 
holic solution  is  evaporated ;  the  residue  is  boiled  for  some  time  with 
water  to  expel  adhering  alcohol,  and  afterwards  heated  to  100^  for 
48  hoars,  whereby  it  becomes  soft  without  quite  melting.  The  opaque, 
pale-yellow  resin  thus  obtained,  and  also  the  melted  fine  reddish- 
yellow,  transparent  mass  formed  by  further  heating  to  115",  exhibit 
the  composition/,  and  are  almost  entirely  soluble  in  alcohol. 
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Analyses  and  formultt  aooordiag  to  Johnston. 

O,  h.  C,  ifa  C  J* 

C*>H«0*       C<«H»0<       C«H»0*  0«H»0»       0«B«0* 

O ....    W-32  ........    78-36  78-71  77*76  79-48  78-19 

H....     10-40  10-15  10-22  10-12  1088  10-33 

O....    12-28  11-60  11-07  1212  9-70 1148 

100-00 100-00  10000  100-00 100-00 100-00 

3.  When  the  alpha-resin  is  melted  in  a  retort  for  24  honrB,  the  tem- 
perature being  allowed  to  rise  at  last  to  132^,  water  and  a  small  quan- 
tity of  a  crystallisable  acid  pass  over.  1/  the  operation  be  suspended 
as  soon  as  a  pale-yellow  liquid  makes  its  appearance  in  the  neck  of 
the  retort,  and  the  red  residue  be  then  boiled  with  alcohol,  it  is  resolved 
into  a  dark-yellow  insoluble  powder  g  (which  may  be  removed  from 
the  retort  by  means  of  boiling  water,  and  is  not  fusible  at  132''),  a 
pale-yellow  resin  A,  which  is  deposited  from  the  alcoholic  solution  on 
cooling,  and  a  reddish-yellow  transparent  resin  t,  which  remains  in 
solution.  Johnston  gives  for  g  the  formula  C*"H"0*  or  C^H*K)*,  and 
for  i  the  formula  C^^H'H)' ;  on  prolonged  heating,  therefore,  the  alpha- 
resin  C^H*^0  breaks  up  into  a  resin  with  3  atoms  and  a  resin  with  5 
atoms  of  oxygen  (Johnston). 


Analyses  by  Johnston. 

g>                    %, 

t. 

c  

•••      / D  A^^      •••••..«         /o  X4      ••«••••• 

76-94 

H 

...       ly-oO     ..•..».•         8*74     ••••*... 

10-36 

O  

•••      X4  A4      ........         ijO^Mjm      ..«•••• 

12-71 

100-00    ..    100-00    100-00 

Lead-salts  of  the  alpha'reain.  —  a.  SenU'acid.  When  an  alcoholic 
solution  of  the  alpha- resin  is  predpitated  by  alcoholic  neutral  acetate 
of  lead,  and  the  solution  is  filtered  from  the  white  precipitate  c,  and 
cautiously  mixed  with  ammonia,  a  further  white  precipitate  is  thrown 
down,  a  portion  of  which  (a)  remains  undissolved  on  boiling  with 
alcohol,  whilst  the  rest  (c)  is  deposited  from  the  alcohol  on  cooling.  — 
b.  Mono-acid.  When  the  above  precipitate  is  boiled  with  alcohol  after 
drying  (not  in  a  moist  state)  h  remains  undissolved.  —  c.  Se^qui-aaU. 
WTiite  precipitate,  turning  yellow  at  100®,  and  melting  to  a  yellow 
mass,  without  decomposition,  at  177®. 


Analyses  and  foxmuIflB  according  to  Johnston. 

a<149*. 

0. 

5. 

0. 

C«H«0*;BPbO 

0«H»»0*,PbO 

30«H»O<,2PbO 

0 

........    46-66        ...... 

••               Of  D4i            ..M... 

64-64 

H 

6-70 

7-37 

8-46 

O 

7-39 

8-66        ........           8-66 

PbO 

•  ...>...     4].*oO          ...••• 

26-33 

18-26 

100-00 

10000 

10000 

Silver-salt  of  the  alpha-resin.  —  On  mixing  the  alcoholic  resio  with 
an  alcoholic  ammoniacal  solution  of  nitrate  of  silver,  a  white  predpi- 
tate^is  produced,  which,  when  washed  with  cold  alcohol  and  dried  at 
149**,  has  the  composition  a.  —  If  this  precipitate  be  dissolved  in  boil- 
ing alcohol,  the  slightly  coloured  solution  deposite,  on  cooling,  the  pre- 
cipitate 6,  which  sticks  together  in  a  dark  mass  at  149°  and  begins  to 
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melt  at  177^.  —  The  solution,  filtered  from  a  and  mixed  with  more 
nitrate  of  silver,  throws  down  c.  These  salts  are  represented  by  the 
formula  20*»H"0»,AgO,  or  2C«H«0*,AgO  (Johnston), 

Analyset  bj  Johnston  (at  121*  to  149*). 

O  ........  6300  67-25  66-21 

H  8-30  8*64i  8-63 

O  9*44  ^  7-16  9-76 

AgO  19-26  16-95  1660 

10000    10000    10000 

Beta^resin  or  difficultly  soluble  resin  of  mastic.  Masticin.  —  Observed 
by  Neumann  {Ghymie^  2,  3,  11)  and  Matthews  (Nicholson's  Joum.  10, 
247) :  it  forms,  according  to  the  former  V'r^b)  according  to  the  latter 
^th  of  mastic.  —  It  remains  behind,  when  mastic  is  dissolved  in  alcohol, 
as  a  white,  translucent,  tough  residue,  which  may  be  drawn  out  into 
long  threads.  On  boiling  with  water,  it  becomes  harder  and  less 
elastic,  but  recovers  its  elasticity  after  drying  at  149^  —  When  heated 
it  swells  up  and  evolves  an  odour  of  rock-oil :  the  resulting  porous 
mass,  after  cooling,  is  brittle  and  richer  in  oxygen  than  before 
(Johnston).  When  burnt  it  smells  like  mastic,  not  like  caoutchouc.  — 
It  is  not  perceptibly  soluble  in  boiling  alcohol,  but  more  easily  soluble  in 
presence  of  the  alpha-resin  and  also  after  being  dried,  powdered,  and 
Kept.  It  dissolves  in  ether  and  oil  of  turpentine,  but  not  in  caustic 
potash  (Johnston,  Phil.  Trans.  1839,  132).  —  Kunde  (Berl.  Jahrb.  1795, 
142);  Funke  {A.  Tr.  18,  2,  150);  Brande  {Berl  Jahrb.  1808,  110); 
Bonastre  {J.  Pharm.  8,  575). 

Galcnlation  according  to  JohnBton*  Jobnston. 

40  0 240    „.      88-68    82-61 

81 H    81    10-80    . .      11-01 

2  0    16    6-67    6-88 

C«H»Oa^....    287    100-00    lOOKX) 

23.  Mtrbh.  —  From  Balsamodendron  Myrrha.  Yellow,  brown,  or 
reddish,  with  white  flocks;  translucent,  brittle.  Has  an  agreeable 
odour  and  a  somewhat  acrid,  bitter  taste.  Myrrh  rich  in  oil  has  a 
neutral  reaction ;  that  poor  in  oil  is  acid  (Bley  &  Diesel).  Sp.  gr.  1*12 
to  1-18  (Ruickholdt^  It  does  not  melt  when  heated,  and  takes  fire 
with  difficulty.  When  submitted  to  dry  distillation,  it  does  not  yield 
umbelliferone  (Sommer).  When  melted  with  hydrate  of  potash,  it 
\ields  an  acid  resembling  that  obtained  from  guaiacum  (Hlasiwetz  & 
Barth,  Zeitschr.  Ch.  Pharm.  7,  285).  When  ti'eated  with  strong  nitric 
acid,  it  -assumes  a  black-brown  colour,  and  colours  the  acid  a  dirty 
violet.  Blotting-paper  moistened  with  tincture  of  myn-h  is  coloured  a 
permanent  bluish-red  by  fuming  nitric  add  (Martiny  ;  Buickholdt).  — 
Myrrh  distilled  with  water  yields  a  volatile  oil  (xiv,  413)  and  water 
having  an  add  reaction,  due  to  the  presence  of  formic  acid  (Bley  & 
Diesel) ;  at  the  same  time  a  white  resinous  sublimate  condenses  in  the 
upper  part  of  the  retort,  and  the  myrrh  dissolves  almost  completelv 
(Ruickholdt).  Water  which  has  been  shaken  with  powdered  myrrh 
precipitates  lead-salts  (Bley  k  Diesel).  Myrrh  forms  with  alcohol  a 
pale  golden-yellow  tincture,  leaving  a  white  residue  (Bley  &  Diesel,  N. 
Br.  Arch.  43,  304). 
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Myn*h  contaLos  oil,  resin  (mjrrhin),  which,  according  to  Brandes,  is 
decomposible  by  ether,  gum,  and  3  p.  c.  of  ash,  consisting  chiefly  of 
carbonate  of  lime  and  magnesia.  The  portion  soluble  in  water  contains 
a  gum  precipitable  by  neutral  acetate  of  lead  and  a  second  gum  pre- 
cipitablc  by  the  basic  acetate  (Hekemeijer,  Kopp*8  Jahresher,  1858^  482. 
—  Pelletier,  BulL  Fharm.  4,  64;  Brandes,  Taschenb.  1819,  51). 

The  red-brown,  brittle,  neutral  resin,  melting  at  90 — 95®,  obtained 
by  evaporating  the  alcohohc  tincture,  is  Ruickholdt's  myrrhin.  When 
heated.it  eyoTves  white  vapours  smelling  of  myrrh,  takes  fire,  and 
bums.  It  assumes  a  yellow  colour  (T  Ej*.)  in  strong  nitric  acid,  dis- 
solves partially  in  boiling  caustic  potash,  completely  in  acetic  acid  and 
in  ether,  and  incompletely  in  alcohoL  Its  solution  in  alcohol  is  rendered 
milky  by  water.  It  contains,  on  the  average,  71*82  p.  c.  C,  8*15  H., 
and  20*03  0.,  corresponding,  according  to  Ruickholdt,  to  the  formula 
C^H"0**.  When  melted  and  heated  to  168**  for  some  time,  it  froths 
np,  from  evolution  of  acid  water.  The  transparent  red-brown  residue, 
Ruickholdt's  mm^rhic  acid,  is  acid,  nearly  insoluble  in  caustic  potash,  but 
soluble  in  alcohol  and  ether,  with  the  exception  of  a  few  flocks :  it 
contains,  on  the  average,  74*79  p.  c.  C,  8*00  H.,  and  17*21  0.,  corres- 
ponding to  the  formula  C«H«0»  (Ruickholdt,  N.  Br.  Arch.  41,  1).  See 
also  Heldt  {Ann.  Pharm,  63,  59). 

The  portion  of  myrrh  insoluble  in  water,  but  soluble  in  strong 
alcohol,  is  nearly  insoluble  in  aqueous  carbonate  of  soda,  easily  soluble 
in  ether  and  chloroform,  and  to  the  extent  of  one-half  in  bisulphide  of 
carbon.  The  portion  soluble  in  bisulphide  of  carbon  assumes  a  violet 
colour  when  heated  with  nitric  acid(IIager,  Fharm.  Omtralhalle,  1865, 
58 ;  Anal.  Zeitschr.  3,  483). 

Tincture  of  myrrh  kept  for  three  years  was  found  to  have  deposited 
pale-ycUow,  six-sided  prisms,  having  an  acid  reaction,  fusible,  inflam- 
mable, soluble  in  hot  alcohol,  ether,  and  oils,  also  in  caustic  potash,  and 
precipitable  from  the  last  solution  by  acids  (Landerer,  Bepert.  68, 
362). 

Planche  (/.  Pharm.  26,  500 ;  Ann.  Pharm.  87,  121)  distinguishes  as 
myrrhoid  a  gum-resin  of  imknown  origin,  closely  resembling  myrrh. 
It  forms  irregular  warty  or  striated  tears,  partly  somewhat  opaque 
and  covered  with  a  grey  powder,  and  partly  brown-red,  transparent, 
of  conchoYdal  fracture,  and  less  wrintied.  After  removing  the  ad- 
hering myrrh-powder  and  washing  with  alcohol,  it  is  inodorous.  Has 
a  bitter  and  peppery  taste.  —  When  Xriturated  with  water,  it  forms  an 
opaque  mud,  or  with  more  water  a  nearly  clear,  slightly  coloured 
solution,  from  which  resin  is  deposited  in  the  form  of  a  yellow  oil, 
together  with  light  flocks  of  bassorin.  Alcohol  throws  down  gum  from 
the  solution,  whilst  myrrhotdin  remains  in  solution.  —  The  resin  dis- 
solves in  alcohol,  from  which  it  is  precipitated  in  oily  drops  by  water, 
but  is  insoluble  in  ether.  —  MyrrhoYdin  is  yellow,  turpentine-like, 
highly  elastic,  neutral,  and  has  a  persistent  bitter  and  acrid  taste ;  it 
produces  shining  grease-spots  on  paper.  When  heated  it  melts  with- 
out emitting  a  resinous  odour,  and  carbonises  without  taking  fire.  It 
dissolves  easily  in  cold  water  and  completely  in  ammonia  and  caustic 
potash:  the  saturated  solution  turns  green  with  nitric  acid.  —  The 
alcoholic  solution  does  not  precipitate  salts  of  lead,  protoxide  of  tin, 
copper,  or  silver,  but  3rields  a  slight  precipitate  with  protosulphate  of 
iron.  —  Myrrhoidin  dissolves  easily  in  alcohol,  ether,  and  oil  of  turpen- 
tine, but  not  in  olive  oil.    It  produces  with  tannic  acid  a  white  preci- 
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pitate,  insolublo  in  excess  of  alcohol.    See  also  Martiny  (Jakrb.  pr. 
Fharm.  10,  25). 

Concerning  Myrrha  nova,  see  Bonastre  {J.  Pharm,  15,  281  j  K.  Tr.  20,  2, 188). 

24.  OuBANUM.  Frankincense.  Thus.  —  The  Indian  variety  is  ob- 
tained from  Boswellia  serrata,  the  Arabian  from  A  myris  Kataf.  Yellowish, 
translucent,  brittle,  covered  with  a  mealy  powder,  and  having  a  dull 
splintery  fracture.  Sp.  gr.  1*221.  Becomes  tough  between  the  teeth ; 
has  a  balsamic  odour  and  an  acrid,  bitter  taste.  Its  alcoholic  solution 
reddens  litmus.  —  When. distilled  with  water  it  yields  an  oil.  Melts 
imperfectly,  emitting  an  agreeable  odour.  When  submitted  to  dry 
distillation,  it  yields  a  lar^e  (|uantity  of  brown  empyreumatic  oil  and  a 
little  add  water  [no  umbelliferone  (Sommer)] :  the  residue  contains 
carbon  and  ash  (Braconnot).  —  Olibanum  takes  fire  when  heated  in  the 
air;  with  nitric  acid  it  foims,  according  to  Ilatschett,  an  artificial 
bitter,  according  to  Schwanert,  camphretic  acid. 

Olibanum  contains  5  p.  c.  or  more  [4  p.  c.  (Stonhouse)]  of  volatile 
oil  smelling  of  lemons,  56  p.  c.  of  resin,  30  of  gum  [agreeing  in  pro* 
perties  with  gum-arabic  (Ilekemeijer,  Kopp*s  Jahresber.  1858,  482)] 
and  6  of  bassorin  (Braconnot,  Ann.  Chim.  68,  60). 

The  resin  of  olibanum,  obtained  by  extracting  with  alcohol  and 
evaporating  the  solution,  is  red-yellow,  very  brittle,  tasteless,  softens 
at  100°,  and  melts  at  a  higher  temperature.  It  dissolves  in  oil  of 
vitriol,  forming  a  red  solution  which  is  precipitated  white  by  water. 
When  caustic  potash  is  poured  upon  it  and  evaporated,  it  yields  a 
slightly  soluble  residue,  which  forms  a  thick  emulsion  with  water 
(Braconnot). 

The  olibanum  of  commerce  is  a  mixture  of  two  resins  differing 
in  appearance:  a,  consisting  of  round,  opaque,  dull  and  brittle 
pieces,  which  quickly  become  covered  with  an  opaque  layer  under 
alcohol ;  and  &,  of  yellow,  transparent,  long  tears,  which  are  softer 
and  less  brittle  than  a,  and  remain  clear  for  a  longer  time  in  alcohol. 
On  picking  out  the  two  resins,  digesting  them  in  cold  alcohol  for 
several  days,  decanting  from  gum,  evaporating  the  solution,  and 
heating  the  residue  to  121*^  for  16  hours,  the  residue  from  a  contains 
74'15  p.  c.  C,  9'98  H.,  and  15*87  0.,  corresponding  to  the  formula 
C^'^H^O*.  The  residue  of  h  is  pale-yellow,  brittle,  softens  at  104°,  and 
contains  78*04  p.c.  C,  10*72  H.,  and  11*24  0.,  or  2  at.  0.  less  than  a. 
In  both  cases  gum  remains  undissolved  (Johnston,  Phil.  Trans.  1839, 
801). 

25.  Opoponax. — Prom  Ferula  Qpq^oncuD. -^  Reddish-yellow  and 
dirty-white ;  of  sp.  gr.  1*622  (Brisson).  Has  a  repulsive  odour  and  a 
bitter  acrid  taste ;  reddens  litmus.  C(Hitains  42  p.  c.  of  resin,  besides 
gum,  caoutchouc,  starch,  woody  fibre,  malio  add,  bitter  principle,  wax, 
and  volatile  oil. — It  forms  a  milk  with  water.  By  dry  distillation 
water,  acetic  acid,  acetate  of  ammonia,  brown  empyreumatic  oil  [um- 
belliferone (Sommer)]  and  charcoal  are  obtained  (Pelletier,  Ann.  Chim. 
79,  90 ;  Bull.  Pharm.  4,  49).  —  It  does  not  yield  styphnic  acid  with 
nitric  acid  (Bottgcr  &  WiU). 

The  resin  of  opoponax  is  reddish-yellow  and  melts  at  50".  It  is  de- 
composed by  warm  nitric  acid,  with  formation  of  a  yellow  mass  con- 
taining artificial  bitter  and  oxalic  acid.  —  It  dissolves  in  ammonia, 
potash,  and  soda,  forming  reddish  solutions,  from  which  it  is  predpi- 
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tated  in  reddish  flocks  by  acids.    It  dissolves  in  alcohol  and  ether 
(Pelletier). 

Opoponax  digested  with  cold  alcohol  and  ether  of  sp.  gr.  0*83  yields 
a  pale  brown-red  solution,  leaving  on  evaporation  a  transparent  brown 
resin  which  has  a  peculiar  odour,  melts  at  lOO"",  and  when  kept  at  that 
temperature  for  some  time,  is  brittle  after  cooling.  After  drying  for 
an  hour  or  two  at  lOO"",  it  contains,  on  the  average,  63*20  p.  c.  C,  6*71 
H.,  and  30*09  0.,  corresponding  to  the  formula  C**H'H)" :  when  it  is 
more  strongly  heated,  the  proportion  of  carbon  is  increased  about 
2  percent.  (Johnston,  Phil.  Trans,  1840,  352). 

26.  Yabnish  of  the  Pasto  Indians  (Mexico).  —  Used  for  cover- 
ing wood  and  calabashes,  for  which  purpose  the  varnish  is  spread  out 
in  thin  sheets  and  laid  upon  the  wood.  The  coating,  which  is  soft  at 
first,  hardens  in  the  air  without  cracking :  it  is  not  attacked  by  hot 
water,  and  but  slightly  by  alcohol  and  caustic  potash.  —  The  crude 
varnish  is  solid,  not  friable,  of  conchoidal  fracture,  heavier  than  water, 
inodorous  and  tasteless.  At  a  little  below  190^  it  becomes  elastic  like 
caoutchouc,  but  loses  its  elasticity  on  cooling.  It  is  combustible,  dis- 
solves without  decomposition  in  oil  of  vitriol,  from  which  it  is  precipi- 
tated by  water.  It  is  insoluble  in  alcohol,  ether,  and  volatile  and  fixed 
oils,  but  swells  up  very  much  in  ether  and  softens  when  heated  in 
fatty  oils. 

The  varnish  purified  from  a  green  resin  by  boiling  with  alcohol, 
forms,  so  long  as  it  remains  moist  and  warm,  a  dirty- white,  tremulous 
jelly,  which  becomes  friable,  hard,  and  brittle  on  cooling,  and  is  still 
soft  and  elastic  at  temperatures  below  100^.  It  contains  70*72  p.  c.  C, 
9*70  fl.,  and  19*58  0.  — On  boiling  the  varnish  with  caustic  potash,  it 
dissolves  freely,  forming  a  soap  which  solidifies  on  cooling  and  dis- 
solves in  more  water.  Adds  added  to  the  soap  throw  down  the 
varnish  as  a  shining  mass,  which  may  be  drawn  out  in  sheets,  and 
dries  up  in  the  air  to  a  brittle  mass  melting  at  130°,  losing  thereby 
the  remainder  of  its  water  and  acetic  acid,  after  which  it  dissolves  in 
all  proportions  in  alcohol,  ether,  and  oil  of  turpentine.  It  contains,  like 
the  purified  varnish,  70*19  p.  c.  C.,  10*30  K.,  and  19*51  0.  (Boussingault, 
Arm.  Chim.  Fhys.  52,  216;  J.pr.  Chem.  3,  325). 

27.  Saoapenuh.  —  Prom  Ferula  persica  t  Yellow,  brown  or  reddish 
conglomerated  granules,  having  an  odour  of  garlic  and  an  acrid  bitter 
taste.  Softens  in  the  hand,  but  does  not  melt  at  a  higher  temperature. 
Contains,  according  to  Brandos,  volatile  oil,  two  resins,  bassorin,  gum, 
malic  acid,  ash,  and  impurities.  —  It  yields  umbelliferone  by  dry  distil- 
lation (Sommer),  and  when  treated  with  nitric  acid,  forms  styphnic  or 
other  adds  (Bottger  &  Will  —  Brandos,  N.  Tr.  2,  2,  97 ;  Pelletier,  BulL 
JPharm.  3,  481). 

The  volatile  oil  of  sagapenum  is  obtained  by  distillation  with  water. 
It  is  lighter  than  water,  yellow,  limpid,  and  has  a  repulsive  odour  of 
garUc.  When  exposed  to  the  sun  and  an*,  the  oil  is  converted  into  a 
transparent  varnish,  acquiring  at  the  same  time  a  smell  of  turpentine. 
Strong  nitric  add,  when  heated  with  it,  turns  it  thick  and  yellowish- 
red,  with  formation  of  oxalic  acid.  It  assumes  a  dark-red  colour  vdth 
oil  of  vitriol,  and  dissolves  in  alcohol  and  ether  (Brandos). 

The  ^Gc4)ol)Q  ^tract  of  sagapenum  is  resolved  by  ether  into  two 
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resins,  a.  The  resin  insoluble  in  ether  is  brown-yellow,  brittle,  inodo- 
rous and  tasteless,  and  fusible  when  heated.  It  dissolves  easily  in 
warm  caustic  potash  and  in  alcohol,  but  is  insoluble  in  aqueous  am- 
monia and  in  volatile  and  fat  oils.  —  b.  The  resin  soluble  in  alcohol  is 
red-yellow,  transparent,  tough  at  first,  and  has  a  slight  odour  of 
sagapenum,  and  a  mild,  afterwards  bitter  taste.  It  melts  when  warmed, 
and  dissolves  with  dark-red  colour  in  oil  of  vitriol.  It  dissolves  slightly 
in  aqueous  ammonia,  partially  only  in  caustic  potash,  easily  in  alcohol 
and  ether,  and  very  sUghtly  in  hot  oil  of  turpentine  and  oil  of  almonds 
(Brandos). 

Sagapenum  treated  with  cold  alcohol  of  sp.  gr.  0*83  yields  a  pale- 
yellow  solution,  a  considerable  residue  soluble  in  water  remaining 
behind.  The  pale-yellow  resin  which  remains  on  evaporating  the 
alcoholic  solution,  has  a  strong  smell  of  garlic,  melts  at  100'',  and  gives 
up  to  water  when  repeatedly  boiled  therewith,  a  substance  having  a 
bitter  and  onion-like  taste:  the  residue  dried  at  110°,  dissolved  in 
alcohol,  again  evaporated,  and  dried  at  66°,  is  semifluid  and  contains 
69*06  p.  c.  C,  8-51  H.,  and  21*43  0  :  after  being  melted  for  some  hours 
at  100°,  it  is  darker,  but  still  remains  sticky,  and  contains  69*84  p.  c.  G.^ 
8*63  H.,  and  21*53  0.  (Johnston,  FhiL  Trans.  1840,  361). 

28.  Sandahao.  —  From  TTiuJa  articulata.  Pale-yellow  translucent 
resin,  brittle  between  the  teeth.  Sp.  gr.  1*05  (Pfaff),  1092  (Brisson). 
Moderately  fusible :  does  not  yield  umbelltferone  by  dry  distillation 
(Sommer).  Dissolves  in  caustic  potash.  — When  boiled  with  water 
it  yields  a  bitter,  slightly  acid  liquid :  an  alcoholic  solution  of  the  resin 
previously  boiled  with  water  reddens  litmus  strongly,  and  even  on 
precipitating  the  alcoholic  solution  with  water,  but  little  add  is  taken 
up  by  the  water  (Bouillon ;  Lagrange  &  Vogel).  Sandarac  dissolves 
easily  in  alcohol ;  according  to  Giese,  in  cold  alcohol,  with  the  excep- 
tion of  the  sandaracin.  It  dissolves  rapidly  in  cold  acetone  (Wieder- 
hold),  and  in  cold  cresote  (Reichenbach). 

According  to  Unverdorben  {Schw.  60, 82)  and  Johnston  {Phtl.  Trans^ 
1839,  293)  sandarac  appears  to  contain  three  different  resins :  gamma- 
resin,  precipitable  from  the  alcoholic  solution  of  sandarac  by  alcoholic 
potash,  and  alpha-  and  beta-resins,  which  remain  in  solution  and  are 
separable  by  alcohol  of  60  p.  c,  in  which  the  alpha-resm  is  more  parti- 
cularly soluble. 

Alpha-resin.  —  Its  alcoholic  solution  reddens  litmus.  It  is  very  solu- 
ble in  ammonia,  and  is  precipitated,  for  the  most  part,  unchanred  on 
boiling.  It  dissolves  in  carbonate  of  soda  on  prolonged  boiling,  ana  easuy 
in  caustic  potash,  from  which  it  is  precipitated  as  a  semi-fluid  mass   oy 
excess  of  potash,  and  also  by  salts.     It  dissolves  in  alcohol,  ether,  ai^^ 
oil  of  turpentine,  but  to  the  extent  of  one-half  only  in  rock-oii» 
although  the  two  portions  have  the  same  properties  in  other  respecxs 
(Unverdorben). 

Beta-resin.  — On  extracting  the  alpha-resin  with  alcohol,  the  ^^|^^ 
resin  remains  behind  as  a  semi-fluid  mass  which  hardens  when  boilea 
with  water.  It  has  an  acid  reaction.  Dissolves  easily  in  ammomai 
and  is  deposited  from  the  solution  only  on  complete  evaporation,  i^^^ 
on  sunple  boiling.  It  is  (partially)  precipitable  from  its  potash-solu^on 
by  excess  of  potash : .  the  oily  potash-resin  dissolves  easily  in  alconoi, 
but  is  insoluble  in  ether.  —  The  beta-resin  is  easily  soluble  in  absoluxe 
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alcohol,  ether,  and  ofl  of  cummin^  but  insoluble  in  rock-oil  and  oil  of 
turpentine  (Unverdorben).  * 

Gamma-resin,  Giese'e  sandaracin  {Scher,  J.  9,  536).  When  the 
precipitate  produced  by  alcoholic  potash  in  an  alcoholic  solution  of 
fiandarac  is  boiled  repeatedly  with  84  p.  c.  alcohol,  that  liquid  takes  up 
the  compound  of  the  beta-resin  with  potash  :  the  residual  compound  of 
the  gamma-resin  with  potash  is  then  dissolved  in  60  p.  c.  alcohol  and 
decomposed  by  hot  hydrochloric  acid. — White  diflScultly  fusible  powder, 
having  a  slightly  acid  reaction.  It  takes  up  ammonia  without  becom- 
ing soluble  in  water.  Dissolves  easily  in  caustic  potash,  and  is  preci- 
pitable  as  a  jelly  by  excess  of  potash.  Soluble  in  absolute  and  in  84 
p.  c.  alcohol,  but  not  in  that  of  60  p.  c.  Dissolves  in  ether  but  not  in 
volatile  oils  (Unverdorben).  Giese's  sandaracin  is  precipitated  from  its 
ethereal  solution  in  white  flocks  by  alcohol. 

This  gamma-resin  appears  to  be  identical  with  the  first  two  of 
Johnston  s  resins,  a.  A  concentrated  syrupy  solution  of  sandarac  in 
alcohol,  when  diluted  with  a  large  quantity  of  alcohol,  deposits  white 
resinous  flocks,  which  after  washing  with  alcohol  and  boiling  with 
water,  are  inodorous  and  tasteless :  uiey  do  not  undergo  alteration  at 
100°,  but  cake  together  at  150°,  with  coloration.  They  contain  76-82 
p.  c.  C.,  9*91  H.,  and  13'77  0.,  corresponding  with  the  formula  C^H"0*. 
—  h.  Strong  solution  of  caustic  potash  or  lumps  of  the  solid  hydrate, 
added  to  the  concentrated  alcoholic  solution  of  sandarac,  produce  a 
deposit  of  potash-resin  (the  gamma-resin  of  Unverdorben),  whilst  a 
second  resin  (alpha-  and  beta-resin  of  Unverdorben)  remains  in  solu- 
tion. The  precipitate,  washed  with  hot  alcohol,  decomposed  by  hy- 
drochloric acid,  and  purified  by  repeated  boiling  with  alcohol  and  with 
water,  yields  a  grey  friable  resin,  melting  at  260°,  and  containing  74*17 
p.  c.  C,  9-41  H.,  and  16*42  0.,  corresponding  to  the  formula  C*H"0* 
(Johnston). 

c.  The  solution  from  which  the  potash-resin  has  been  separated 
yields,  when  precipitated  by  water  and  hydrochloric  acid,  a  brittle 
resin  of  a  fine  yellow  colour,  which  softens  at  100°,  and  is  com- 
pletely soluble  in  cold  alcohol  and  cold  ether.  After  drying  for  48 
nours  at  93**,  whereby  a  hydrocarbon  seems  to  be  volatilised,  it  con- 
tains 74*13  p.  c.  C,  9*82  H.,  and  16*05  0.,  corresponding  with  the 
formula  C**n~0«  (Johnston). 

Concerning  Gummi  Sicopira^  see  Peckolt  {N.  Br.  Arch.  109,  37).     ' 

29.  Tacamahac.  The  West  Indian^  from  Amf/ria  tointntosa^  is  pale- 
brown,  opaque,  very  brittle,  of  sp.  gr.  1*046  (Brisson).  It  is  ^easily 
fusible,  and  soluble  ih  alkalis  and  in  alcohol.  Has  an  agreeable  odour 
and  aromatic  taste,  arising  from  the  presence  of  volatile  oil,  which 
distils  with  water.  —  The  East  Indian,  from  Calophyllum  Jnophyllum^  is 
yellowish-green,  transparent,  soft,  of  an  agreeable  odour  and  bitter 
aromatic  taste.  It  melts  easily,  and  dissolves  completely  in  alcohoL 
According  to  Sommer,  it  does  not  yield  umbelliferone  by  dry  distillation. 


C.  Fossil  Resins  containing  Oxygm. 

1.  Amber.  — Sucdnum,   Electrum.  —  Occurs  as  a  fossil  in  the  bed  of 
the  sea,  and  in  alluvial  deposits.    Concerning  its  origin  and  occurrence 
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Bee  G6ppert  {Pogg.  88,  624 ;  N.  Br.  Arch.  11,  201.  —  BerL  Acad.  Ben 
1853,  449;  Fharm.  Centr.  1863,  616).  —  Yellow,  transparent  or  trans- 
lucent, also  white  and  opaque ;  sp.  gr.  1*065  to  1*070  ;  hard,  of  smooth, 
conchoidal  fracture ;  strongly  negatively  electric  when  ruhbed.  In  hot 
oil  it  becomes  so  soft  that  it  may  be  bent,  but  it  is  not  fusible  with- 
out decomposition.    Inodorous  and  tasteless. 

Pure  transparent  and  sUghtly  coloured  pieces  of  amber  contain,  on 
the  average  (after  deducting  0*19  p.  c.  of  ash),  78*60  p.c.  C,  10*19  H., 
10*99  0.,  and  0*22  N.  (Schrotter,  Pogg.  59,  64).  It  contams  also  sul- 
phur in  the  form  of  an  organic  compound,  amounting  at  most  to  0*48 
p.  c,  so  that,  on  submitting  amber  or  the  portion  of  it  soluble  in  ether 
to  dry  distillation,  hydrosulphuric  acid  is  evolved  (Bandrimont,  Coinpt. 
rend,  58,  678).  —  It  contains  a  small  quantity  of  fragrant  oil,  succinic 
acid  [the  white  more  than  the  transparent,  the  former  tasting  dis- 
tinctly acid  when  chewed  (Recluz,  J.  Chem.  mid.  16,  276)],  a  resin 
easily  soluble  in  alcohol  (alpha-resin),  a  second  resin  less  easily  soluble 
(beta-resin),  and  an  insoluble  resin  (gamma-resin),  amounting  to  more 
than  90  p.  c.  (BerzeUus).  ' 

When  powdered  amber  is  repeatedly  exhausted  with  warm  ether, 
which  leaves  gamma-resin,  and  the  liquid  is  evaporated,  there  remains 
a  mass  smelling  of  turpentine  and  yielding,  by  distillation  with  water, 
a  volatile  oil  having  an  odour  of  peppermint  and  rosemary,  whilst  the 
residual  water  contains  succinic  acid  and  deposits  a  yellow  mixture  of 
two  resins.  The  same  resins  may  be  extracted  from  powdered  amber 
by  warm  absolute  alcohol,  and  freed  by  boiling  with  water  from  volatile 
oil,  succinic  acid,  and  a  peculiar  body  which  prevents  the  crystallisation 
of  the  succinic  add*  A  solution  of  the  yellow  resinous  mixture  in 
boihng  alcohol  of  sp.  gr.  0*84  deposits  the  beta-resin  as  a  white  powder 
on  coolmg  and  partial  evaporation,  whilst  the  alpha- resin  is  obtained 
by  the  complete  evaporation  of  the  filtrate  (Berzelius). 

Alpha-resin.  —  Yellow  and  transparent;  stiU  smelling  a  little  of 
volatile  oil.  It  yields  with  caustic  potash  a  pale-yellow  solution  preci- 
pitable  by  excess  of  potash,  and  from  which  acids  throw  down  a  white 
jelly.     Dissolves  easily  in  alcohol  and  ether  (Berzelius). 

Beta-resin.  —  White  inodorous  and  tasteless  powder,  melting  only 
at  a  high  temperature,  with  incipient  decomposition.  It  forms  with 
caustic  potash  a  colourless  solution  from  which  acids  precipitate  a  jelly 
resembling  hydrate  of  akimina,  wliich  is  white  and  earthy  when  dried. 
The  alkaline  solution  is  precipitated  by  excess  of  caustic  potash ;  it 
leaves  on  evaporation  a  white  opaque  mass,  which  when  treated,  with 
water,  remains  for  the  most  part  imdissolved.  —  The  resin  dissolves 
slightly  in  cold  alcohol  of  sp.  gr.  0*84,  and  yields  with  the  boiling  liquid 
a  solution  from  which  it  is  deposited  on  cooling,  in  a  mass  which  ad- 
heres firmly  to  the  glass  ;  absolute  alcohol  and  ether  dissolve  it  more 
easily,  and  leave  it  as  a  fine  powder  on  spontaneous  evaporation.  — 
When  the  mixture  of  alpha-  and  beta-resin  is  dissolved  in  aqueous 
potash,  and  the  solution  is  evaporated,  there  remains  a  residue  from 
which  water  and  alcohol  extract  the  compound  of  the  alpha-resin,  leav- 
ing that  of  the  beta-resin  undissolved  (Berzelius). 

Gamma-resin.  —  The  gamma-resin,  neated  in  the  air,  emits  fumes 
smelling  of  heated  fat,  swells  up  without  melting,  and  turns  black- 
brown,  and  is  then  soluble  in  alcohol  and  in  ether.    When  heated' 
without  access  of  air,  it  melts,  and  on  cooling  solidifies  to  a  dark-brown 
mixture  of  resins,  from  which  alcohol,  ether,  and  rock-oil,  employed  in 
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stioceBsion,  extract  resins.  —  The  gamma-resin  yields  by  dry  distillation 
colourless  water  with  a  trace  of  succinic  acid,  and  afterwards  an  empy- 
reumatic  oil,  leaving  charcoal.  —  It  is  insoluble  in  hot  caustic  soda,  but 
when  boiled  therewith  till  it  melts,  it  gives  off  fumes  and  yields  a 
colourless  empyreumatic  oil,  leaving  a  residue  from  which  cold  water 
takes  up  the  excess  of  soda  containing  a  little  resin  and  succinic  acid, 
whereupon  the  remainder  dissolves  almost  entirely  in  warm  water.  — 
The  gamma-resin  is  insoluble  in  alcohol,  ether,  and  volatile  oils 
(Berzehus,  Pogg.  12,  419). 

When  amber  is  exhausted  with  ether,  the  tincture  evaporated, 
and  the  residue  boiled  with  water  to  expel  ether  and  volatile  oil,  there 
remains  an  opaque,  brittle  resin  of  agreeable  odour,  softening  at  90^, 
and  becoming  fluid  at  170^  ;  after  melting  it  softens  only  at  IOC,  and 
is  transparent  and  harder  than  before.  When  subjected  to  dry  distil- 
lation, it  yields  nearly  as  much  succinic  acid  as  the  amber  from  which 
it  is  obtained.  It  contains,  on  the  average,  78*49  p.  c.  C,  10*08  H., 
and  11-43  0.  —  The  amber-resin  insoluble  in  ether  does  not  yield  suc- 
cinic acid,  even  after  heating  with  sulphuric  acid  (x,  108)  (Schrotter, 
Pogg,  69,  64). 

The  portion  of  amber  insoluble  in  ether  and  alcohol  (Forchhammer's 
iuccinin)  contains  79*69  p.  c.  0.,  10*22  H.,  and  10*19  0.,  and  has  there- 
fore the  same  composition  as  sylvic  acid  (xvii,  818). —  The  soluble 
portion  is  a  mixture  of  boloretin  (p.  484)  and  suocinin,  containing  78*58 
p.  c.  C,  10*07  H.,  and  11*86  0. :  its  solution  in  hot  alcohol  deposits, 
on  cooling,  flocks  resembling  boloretin  (Forchhammer,  Ann.  Pharm, 
41,  47). 

Amber  when  submitted  to  drtf  distillation,  melts,  turns  brown,  swells 
up,  evolves  carbonic  acid  and  combustible  gas,  together  with  water 
containing  succinic  add,  acetic  add,  and  empyreumatic  oil  {Spiritus 
auccint),  and  yields  a  sublimate  of  succinic  acid  and  a  distillate  consist- 
ing of  first  a  thin,  and  afterwards  a  thick  empyreumatic  oil  (xiv,  823) ; 
a  residue  soluble  in  alcohol  and  oils  is  left  benmd  (Cofophonium  awcini). 
—  The  residue  when  further  heated,  boils  up  strongly  and  yields  a 
brown-yellow  oil:  the  residue  turns  solid,  carbonises,  and  gives  off 
yellow  vapours  of  chrysene  (xv,  1)  and  succisterene  (xvi,  248),  together 
with  carbonic  add,  hydrocarbons,  and  a  littie  water.  —  No  umbellif crone 
is  found  amongst  the  products  of  distillation  (Sommer). 

Amber  is  violentiy  attacked  by  moderately  warm  nitric  acid  of  sp. 
gr.  1*84 :  the  solution  obtained  by  boiling  for  some  days  deposits  with 
water  a  large  quantity  of  pale-yellow  flocks  soluble  with  brown  colour 
in  ammonia,  and  contains  camphretic  add,  (?°H^^  (Schwanert,  Ann. 
Pharm,  128, 122).  —  Oil  of  vitriol  digested  with  amber  at  a  gentle  heat 
forms  a  brown  solution  from  which  water  throws  down  yeUow  flocks 
containing  sulphur  (Unverdorben).  Hot  oil  of  vitriol  produces  a  black 
resin  (Hatchett).  —  On  rapidly  distilling  powdered  amber  with  hydro- 
chloric add,  there  pass  over,  besides  succinic  acid,  yellow  laminsB, 
which,  after  washing  with  hot  water,  may  be  purified  by  repeated 
crystallisation  from  absolute  alcohol.  They  form  micaceous  laminsB, 
lighter  than  water,  soft,  opaque,  inodorous  and  tasteless,  melting 
at  86**  to  86*,  boiling  above  SOO**,  containing  8641  p.  c.  C.  and 
13*71  H.,  or  equal  numbers  of  atoms  of  carbon  and  hydrogen,  and 
differing  from  chrysene  (Bley  &  Diesel,  i\r.  Br.  Arch,  65, 171).  —  When 
amber  is  boiled  with  excess  of  potash,  the  liquid  contains  succinic  acid 
and  a  small  quantity  of  resin,  which  dissolves  partially  in  water  after  the 
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removal  of  the  alkaline  liquid  (Berzelius).  Alcoholic  potash  acts  in  a 
similar  manner  (Unvcrdorben,  Pogg.  8,  407).  The  mixture  of  concen- 
trated caustic  potash  and  powdered  amber  evolves  when  boiled  to  dry- 
ness an  odour  of  camphor,  and  yields  a  distillate  of  amber-camphor 
(Reich,  N.  Br.  Arch.  51,  26). 

The  amber-camphor  just  mentioned  is  obtained  by  distilling  powdered 
amber  with  ^Hi  its  weight  of  potash  and  a  large  quantity  of  water,  and 
amounts  to  ^ths  p.  c.  It  resembles  common  camphor,  has  a  peculiar 
penetrating  odour,  and  is  isomeric  with  bomeol  (xiv,  832),  but  acts 
less  powerfully  on  polarised  light,  rotating  a  ray  to  the  right  ([a]j  = 
4-5°).  Like  borneol  it  fr)rms  with  hydrochloric  (xiv,  353)  and  stearic 
adds  (xvii,  125)  compounds  from  which  potash  separates  it  unaltered ; 
it  is  likewise  oxidised  by  nitric  acid  to  a  compound  isomeric  with  com- 
mon camphor.  It  appears  to  exist  in  amber  in  the  form  of  a  compound 
ether  (Berthelot  &  Buignet,  CompU  rend.  50,  606  ;  Ann.  Pharm.  115, 244). 

Boiling  water  extracts  from  powdered  amber  a  small  Quantity  of 
succinic  acid  (Gehlen).  —  Alcohol  and  ether  extract  the  acio,  together 
with  volatile  oil  and  the  soluble  resins  (Berzelius).  It  is  nearly  in- 
soluble in  acetone  (Widerhold),  quite  insoluble  in  fusel-oil,  valerianic 
aldehyde,  valerianic  acid,  and  valerate  of  amyl,  but  swells  up  in  these 
liquids  ;  slightly  soluble  in  carbolic  add  (Runge)  ;  swells  up  in  creosote^ 
and  dissolves  more  abundantly  than  copal  (Reicheubach).  It  dissolves 
in  20  parts  of  cajeput-oil  (Draper),  is  insoluble  in  rock-oil  (Saussure^, 
not  perceptibly  soluble  in  castor-oil  (Stickel) ;  other  volatile  and  fat  oils 
dissolve  amber  either  not  at  all  or  very  sparingly,  if  it  has  not  been 
altered  by  fusion. 

2.  AMBRrrE.  Occurs  in  pieces  of  the  size  of  the  head  in  the  lignite 
of  Druiy  and  Hunu,  New  Zealand.  Amorphous,  semi-transparent, 
brittle,  with  a  conchoTdal  fracture  and  yellowish-grey  colour.  Sp.  gr. 
1*034  at  15°.  Combustible.  Soluble  in  bisulphide  of  carbon,  leaving 
an  amorphous  white  mass ;  insoluble  in  boiling  alcohol,  ether,  oil  of 
turpentine,  benzene,  and  chloroform.  Decomposed  by  melting  with 
hydrate  of  potash  or  by  boiling  with  nitric  acid  (v.  Hauer).  ContainH, 
according  to  Maly,  76-53  p.  c.  C,  10*48  H.,  and  12*8  0.,  with  0*19  p.  c. 
of  ash,  corresponding  tothe  foimula  C*H*0*  (v.  Hauer,  Kopp^s  Jahresber. 
1861,  1084). 

3.  Amthbacoxene.  —  From  Brandeisel  near  Schlau  in  Bohemia. 
Occm*s  between  shale  in  brownish-black  brittle  layers,  2^  lines  thick. 
Sp.  gr.  1-181.  Combustible.  Melts  easily,  swelling  up.  Contains  11 
p.  c.  of  ash,  the  remainder  consisting  of  75*3  p.  c.  C,  6*2  H.,  and  18*5  0. 
—  It  dissolves  partially  in  warm  ether,  leaving  a  black  powder.  On 
evaporating  the  ethereal  solution,  there  is  deposited,  when  the  ether  is 
reduced  to  one-half,  a  brown  powder  containing  8147  p.  c.  C,  8*71  H., 
and  9*82  0. :  in  the  unaltered  state  it  is  insoluble  in  alcohol,  but  after 
drying  at  100°,  during  which  it  absorbs  oxygen,  it  is  partially  soluble 
in  that  liquid.  According  to  Laurentz,  it  is  represented  by  the 
formula  C*H"0^  (Laurentz,  Wien.  Acad.  Ber.  21,  271 ;  J.  pr.  Chem.  69, 
428). 

4.  Asphalt.  Closely  related  on  the  one  hand  to  the  fossil-resins, 
bitumen,  and  rock-oil,  and  on  the  other  hand  to  coal,  but  distinguished 
from  the  latter  by  its  fusibility  and  its  solubility  in  oil  of  turpentine. 
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It  either  occars  in  the  separate  state  (Erc^Mch ;  Judmpech)  or  is  obtained 
from  earthy  asphalt  by  boiling  it  with  water  ( Goudron).  —  Black  opa(me 
lumps,  of  sp.  gr.  1*07  to  117,  brittle,  and  frequently  with  a  pitdiy 
lustre.  The  asphalt  obtained  by  boiling  the  earthy  substance  with 
water  is  often  soft,  elastic,  and  sticky,  or  softens  with  the  warmth  of 
the  hand.  It  burns  with  a  smoky  flame.  Dissolves  with  black  colour 
in  oil  of  vitriol,  generally  only  partially  in  ether,  but  completely  in  oil 
of  turpentine,  with  the  exception  of  earthy  impurities.  Alcohol  takes 
up  little  or  nothing.  Caustic  potash  dissolves  asphalt  (from  the  Dead 
Sea?)  according  to  Thorey,  but  not  that  from  Dax  (Volckel),  nor  that 
from  Bentheim  (Stromeyer.  —  Thorey,  CrelL  Chetn,  J,  6,  56).  —  Asphalt 
from  Bastenues  (Meyrac,  J.  Phys,  94,  1*28) ;  from  Mexico  (Regnault, 
Ann.  des  Mines  [3]  12,  224 ;  Ebelmen,  Ann.  des  Mines,  [3]  15,  523 ; 
Bouissingault  Ann,  Ckim.  Phys.  73,  442) ;  Kersten  on  asphalt  from  the 
island  of  Brazza,  Dalmatia  (/.  pr.  Chem.  35,  271);  Stromeyer  (Leonh. 
u,  Bronn,  Jahrbuch  1861,  189) ;  Wetherill  {Kenn^^s  Jahrbuch.  1854, 
140);  Hermann  (J.  pr.  Chem.  73,  230). 


Analyses  of  Asj^halt. 

Ebelmen. 

Weth- 

Kegnault. 

Boussing- 
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• 

Pont  du                         ault. 

erill. 

eyer. 

Mexico.    Bastennes. 

Ch&teau.      Naples.   Goxitambo. 

Cuba. 

Bentheim. 
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H 
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N 

•••                                 •■••            X  %jKi    •>•• 
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....    0-66 

0 

1009  ....       408  .... 

11-64    ...     10-04      .       1-66  .... 

819 

....     2-83 

10000  ....  10000  ....  10000  ....  10000  ....  10000  ....  100-00  ...    99-46 

and  0-54 
p.  c  ash. 

The  hitumen  cf  Beckelbromn  In  Alsace  occars  mixed  with  sand,  and 
is  purified  by  boiling  with  water,  daring  which  the  purer  bitumen  rises 
to  the  surface  and  is  skimmed  off.  It  is  tough  and  dark-brown,  and 
after  being  dissolved  in  ether  and  evaporated,  contains  85*9  p.  c.  C, 
11*25  H.,  and  2-85  0.  When  distilled  with  water,  or  when  heated  to 
250°  for  some  days,  it  yields  a  distillate  of  petrolmei  the  residue  is 
aspkaltenej  fonning  a  black  shining  mass,  having  a  conchoidal  fracture, 
softening  at  100'',  and  burning  like  a  resin ;  it  dissolves  in  ether  and 
in  volatile  and  fat  oils,  but  not  in  alcohol.  Asphaltene  is  obtained  in  a 
purer  state  by  heating  bitumen  to  250*  for  40  or  50  hours.  It  contains 
74-23  p.  c.  C,  9-9  H.,  and  15  87  0.,  corresponding  to  the  formula 
C^H^'O'.  —  Petrolene  is  pale-yellow,  of  sp.  gr,  0  891,  and  boils  at  280^ 
It  is  inflammable.  Its  vapour-density  is  9 -41 5  (calc.  for  C^^H"  = 
9'429).  It  contains  87-15  p.c.  C,  and  12-28  H.,  corresponding  to  the 
formula  C^H»  (calc.  88-23  p.  c.  C,  11-77  H.)  (Boussingault,  Ann. 
Chim,  Phys.  64,  145). 

The  brownish-yellow  asphalt-oil  obtained  by  the  dry  distillation  of 
Uie  aspkaU'SUme  of  Neuenburg  in  iron  cylinders,  when  submitted  to  frac- 
tional distillation,  passes  over  for  the  most  part  between  120°  and  200% 
the  smaller  portion  distilling  at  200—250°,  and  leaves  a  Httle  dark, 
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them  into  resins,  and  are  dissolved  to  the  extent  of  one-hdf  by  oil  of 
vitriol,  forming  red  solutions.  The  undissolved  portion,  again  treated 
with  oil  of  vitriol  and  caustic  potash,  distils  between  120''  and  250°, 
the  distillate  varying  in  specific  gravity  between  0*784  and  0-867,  but 
containing,  at  all  the  different  boiling-points,  an  amount  of  carbon  and 
hydrogen  agreeing  with  the  formula  0«H»  (87-31  to  87*59  p.  c.  C,  12-30 
to  12-69  H.)  (Volckel,  Ann.  Pharm.  87, 139).  See  also  v.  Perger  ( TFie». 
Acad.  Ber.  35,  489). 

5.  BERENGELriE.  — Occurs  in  large  quantities  in  the  province  of  St. 
Juan  de  Berengela,  100  miles  from  Arica.  —  Dark-brown,  hard  mass, 
triturable  to  a  yellow  powder.  It  is  insoluble  in  water,  but  dissolves 
abundantly  in  cold  alcohol,  which  leaves  it  on  evaporation  as  a  trans- 

Sarent,  red,  sticky  mass,  becoming  brittle  only  after  some  months.  It 
issolves  easily  in  ether,  and  in  a  boiling  dilute  solution  of  caustic 
potash,  from  which  it  is  precipitated  by  acids,  but  is  insoluble  in  strong 
caustic  potash.  It  is  precipitated  from  its  alcoholic  solution  by  neutral 
acetate  of  lead.  The  crude  earth-resin  contains  71  01  p.  c.  C,  9*28  H., 
and  19'71  0.  The  residue  left  on  evaporating  the  alcoholic  solution 
contains,  at  100°,  72-81  p.  c.  C,  9*37  H.,  and  17-82  0.  (Johnston,  Fkil. 
Mag.  14,  89 ;  J.  pr.  Ckem.  17,  110:  further  Phil.  Trans.  1840,  346). 

6.  BoLORETiN.  Occurs  in  the  bark  and  wood  of  fossil  pines  from 
Danish  peat-bogs,  and  more  abundantly  in  a  grey  earth  found  in  hollow 
fossil  pine-trunks ;  also  in  peat  from  Jylland,  and  in  freshly-dropped 
pine-needles.  The  portion  of  amber  soluble  in  ether  contains  boloretin. 
—  It  is  extracted  from  these  bodies  by  boiling  with  alcohol,  from  which 
it  is  deposited  as  a  grey  powder  on  cooling ;  and  may  be  purified  by 
repeatedly  dissolving  it  in  boiling  alcohol,  or  by  precipitating  the  alcoholic 
solution  with  neutral  acetate  of  lead,  whereby  colouring  matters  are 
thrown  down.  —  It  forms  white  amorphous  flocks,  melting  at  75"*, 
decomposible  by  anhydrous  phosphoric  acid,  with  formation  of  empy- 
reumatic  oil.    Contains 

From  pine  needles 73-46  p.  c.  0.,  11*50  H.,  and  15*04  0. 

From  Jylland  peat :  from     74-19  p.  c.  C,  11-84  H.,  and  13*97  0. 

to . .     75-50  p.  c.  C,  11-70  H.,  and  12-80  0- 

According  to  Forchhammer,  it  is  to  be  regarded  as  a  hydrate  of 
turpentine,  C*«H«  +  5H0  (calc.  75-73  p.  c.  C,  11-7  H.);  a  part  of 
the  water  is  expelled  when  boloretin  from  fresh  pine  needles  is  allowed 
to  stand  for  a  month  covered  with  alcohol,  and  afterwards  boiled  with 
water,  dried,  and  melted,  the  product  thus  obtained  containing  79-6  p*  c. 
C,  11-01  H.,  and  9-39  0.,  and  corresponding  to  the  formula  C*'H'*  + 
8H0  (calc.  80-2  p.  c.  C,  11-7  H.)  (Forchhammer.  Ann.  Pharm.  41, 
44). 

The  lignite  of  the  Westerwald  contains  a  resin  soluble  in  ether, 
and  a  second  resin  resembhng  bordetin  (Kramer,  N.  Br.  Arch.  27, 
73), 

7.  Earth-resin  from  Bdcaramanqa  (New  Granada). — Occurs  yxk 
large  pieces,  one  of  which  was  found  to  weigh  24  pounds,  in  an  alluvial 
deposit  yielding  gold. — Pale-yellow  and   translucent,  easily  fusible, 
electric  wlien  rubbed,   a  little  heavier  than  water.  —  Bums  with  ft 
slightly  smoky  flame,  leaving  no  residue.     Does  not  yield  succinic  aci« 

2  p  2 
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by  dry  distillation.  —  Insoluble  in  alcohol.  Swells  up  in  ether,  and 
becomes  opaque.  Contains  82*72  p.  c.  C,  10*85  H.,  and  6-48  0, 
(Boussingault,  N.  Ann.  Chim.  Phya.  6,  507 ;  J.  pr,  Chem,  28, 380). 

8.  CopALiN,  —  Highgate  resm  or  Fossil  Coped.  From  the  blue  clay  of 
Highgate-hill,  London. — Yeflowish-brown  or  dirty-grey  translucent 
pieces,  having  a  resinous  lustre,  softer  than  copal,  harder  than  pine- 
resin.  Melts  easily  without  decomposition ;  smells  aromatic  and 
resinous,  especially  when  broken  or  warmed.  Volatilises,  according  to 
Johnston,  at  a  gentle  heat,  leaving  a  little  charcoal  and  ash.  Sp.  gr. 
1*046  (Thomson),  1*05  (Bastick).  —  Very  easily  inflammable.  Dissolves 
in  oil  of  vitriol,  forming  a  dark  purple  solution,  from  which  water  pre- 
cipitates charcoal  (Bastick).  According  to  Bastick,  nitric  acid  converts 
it  into  f  osresinlc  acid ;  according  to  Thomson,  the  acid  reddens,  and  partly 
dissolves  it,  forming  a  rod  solution,  from  which  it  is  precipitated  in 
white  bitter  flocks  by  water.  — Copalin  dissolves  very  slightly  in  alcohol ; 
the  solution  is  precipitated  white  by  alcoholic  neutral  acetate  of  lead 
(Johnston,  Phil.  Mag.  Feb.  1839,  87 ;  J.  -pr.  Chem.  17,  107).  Insoluble, 
or  according  to  Thomson  (TTionis.  Ann.  2,  9),  slightly  soluble  in  boiling 
caustic  potash ;  easily  soluble  in  ether  (Bastick,  Fharm.  Joum,  8,  339  ; 
JRepert.  (3)  10,  169 ;  J.  Chim.  med.  25,  383). 

To  this  place  belongs  a  fossil  resin  from  the  East  Indies.  Light 
honey-yellow,  transparent,  of  waxy  lustre,  and  having  a  conchoTdal 
fracture.  Sp.  gr.  1*053.  Brittle.  Melts  easily  to  a  clear  liquid,  takes 
fire,  and  burns.  Dissolves  for  the  most  part  in  oil  of  vitriol,  and  slightly 
in  alcohol  (Kenngott,  Xenng.  Jahresber.  1850  and  1851,  147).  Analysed 
by  Duflos. 

Johnston.  Duflos. 

80  0  480    85-41     B4-79     8505     8573 

66  H 66    11-74    11*79    11-48    11*50 

2  O  16     2-86     3*42     3*47     2*77 

C"H«0«    562     10000    lOO'OO    100-00    10000 

Bastick's  Foareeinic  acid  is  formed  by  treatiAg  copalin  with  hot 
nitric  acid.  It  Is  a  yellow  amorphous  powder,  very  acid  and  bitter, 
slightly  soluble  in  cold,  more  easily  in  hot  water,  soluble  also  in 
alkalis,  forming  red -brown  solutions,  precipltable  by  salts  of  the 
earths  and  metals.     It  dissolves  in  alcohol  «nd  ether, 

9.  EnosHiTE.  —  From  the  lignite  of  Thumsenreuth  in  liie  Upper 
Palatinate.  Brown-yellow  dusty  masses,  or  hard  compact  pieces,  of 
Hie  colour  of  cherry-tree  wax.  Brittle,  with  a  concholdal  fracture. 
Has  an  agreeable  odour  of  camphor  and  rosemary,  even  after  melting. 
Melts  at  77''.  Burns  with  aluminous  fiame,  emitting  an  aromatic  odour. 
Dissolves  slightly  in  boiling  caustic  potash,  and  in  boiling  ammonia- 
water,  which  it  colours  yellow.  Partially  soluble  in  oil  of  vitriol,  with 
separation  of  carbon;  boiling  oil  of  vitriol  is  coloured  yellowish- 
brown  by  it.  —  Dissolves  easily  in  cold  alcohol  and  ether,  and  remains 
as  a  glutinous  mass  on  evaporation.  Dissolves  completely  in  hot  oil 
of  turpentine  (Gumbel,  Leonhard  tc  J5ronn,  Jahrbuch,  1864,  10).  Con- 
tains 81*89  p.  c.  C,  11-73  H.,  and  6-38  0«  correspondinff  to  the  formula 
C«*H»0»  (Wittstein).  '  i-       ^ 

10.  Fossil  Caoutchouc.  —  The  English  variety  is  brown,  translu- 
cent, of  sp.  gr.  0-926,  soft,  less  tough  and  elastic  than  ordinary  caout- 
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chouc,  has  an  even  and  smooth  conchoidal  fractare  with  somewhat  fatty 
lustre,  and  a  bituminous  smell  (Klaproth).  —  The  French  is  black- 
brown,  opaque,  lighter  than  water,  and  very  tough  and  elastic 
(0.  Henry.)  —  Melts  easily,  and  bums  with  a  very  smoky  flame  ;  after 
melting  it  is  very  slightly  elastic,  and  soluble  in  volatile  oils  (Klaproth). 
When  submitted  to  dry  distillation,  it  yields  a  yellow  empyreumatic 
oil.  —  The  English  variety  is  insoluble  in  water  and  alcohol :  it  swells 
up  in  rock-oil  and  oil  of  turpentine  without  dissolving  (Klaproth), 
Beitr.  3, 107).  —  Boiling  ether  or  oil  of  turpentine  extracts  from  English 
caoutchouc  a  yellowish-brown,  sticky,  bitter  substance,  soluble  in 
aqueous  potash;  the  portion  insoluble  in  ether  or  oil  of  turpentine 
(about  half  the  caoutchouc)  is  grey,  paper-like,  and  partially  soluble 
in  potash  /O.  Ilenry^  J.  Chim,  mecL  1,  18). 

.  The  elastic  earth-resin  of  Derbyshire  occurs  in  three  varieties. 
1.  Brown,  sticky,  soft,  elastic  mass,  having  a  strong  smell,  and  giving 
off  odorous  constituents  at  100°.  Contains  83'88  p.  c.  C,  13*28  H., 
and  2-84  0.  —  2.  Dark-brown,  caoutchpup-like  substance,  harder  than  1. 
When  boiled  with  water,  it  deposits  a  soft,  white-brown  substance, 
which  is  also  extracted  by  boiling  alcohol  or  eth,er.  After  boiling  with 
ether  and  alcohol,  which  dissolve  18  p.  g^  it  contains  82*80  p.  c.  C, 
12-58  H.,  and  4*62  0.  —  3.  Brittle  pieces  soQxetimes  occurring  in  the 
soft  mass,  and  containing  84*46  p.  c.  0.^  12*38  S.,  and  3'16  Q.  (Johnston, 
J.  pr.  Chem.  14,  442 ;  Phil.  Mag.  13,  22). 

11.  GuTAQuiLLiTB.  —  A  Soiith  Am^crican  earth-iresin  from, the  neigh- 
bourhood  of  Guyaquil.  Pale-yellow,  opaque,  soft,  and  easily  triturable. 
Sp.  gi*.  1*092.  Its  alcoholic  solution  tastes  very  bitter :  it  yields  pale- 
yellow  prisms  on  evaporation.  The  resin  melts  at  70°  to  a  viscid 
Uquid,  which  becomes  limpid  at  100°,  and  remains  tough  and  sticky 
on  cooling.  —  Dissolves  very  slightly  in  water.  Decomposed  by  nitric 
acid,  and  dissolved  with  red-brown  colour  by  oil  of  vitriol.  —  Soluble 
in  ammonia- water,  and  more  easily  in  potash,  forming  yellow  solutions 
precipitable  by  acids :  the  alcoholic  solution  is  rendered  darker  and 
brown-red  by  ammonia.  Neutral  acetate  of  lead  precipitates  the 
alcoholic  solution  yellow.  Nitrate  of  silver  produces  no  precipitate  at 
first :  the  slight  precipitate  thrown  down  after  a  few  hours  becomes 
more  abundant  on  addition  of  ammonia,  and  turns  brown  or  black.  — 
The  resin  dissolves  abundantly  in  alcohol,  forming  a  pale-yellow 
solution.  It  contains  75*98  p.  c.  C,  8*18  H.,  and  15*84  0.>  correspond- 
ing to  the  formula  C^^H*^*  (Johnston,  FML  Mag.  13,  329 ;  /.  pr.  Cbm^ 
16,  102). 

12.  Haxtin. 

ScHBOTTEB.    Pogg.  59,  45. 

Different  from  Hartite,  a  fossil-resin  not  containing  oxygen. 

Prom  the  lignite  of  Oberhart  near  Gloggnitz,  Austria.  Occurs  as  a 
deposit  in  the  transverse  fissures  of  lignite,  and  is  extracted  by 
^ther. 

Purification.  1.  The  hartin  obtained  by  scraping  is  washed  with 
ether  so  long  as  the  liquid  is  coloured,  and  the  residue,  freed  from 


438        APPENDIX  TO  COMPOUNDS  CONTAINING  40  AT.  CARBON. 

ether,  is  dissolved  in  boiling  rock-oil,  from  which  ciystals  are 
deposited  on  cooling.  The  ciystals  are  pressed,  washed  with  alcohol, 
and  afterwards  with  ether,  and  dried  at  200^.  —  2.  If  the  lignite  is 
exhausted  with  ether  in  a  percolator,  the  ether  dissolves  hartin 
through  the  medium  of  the  other  resins  present,  and  deposits  it  in 
laminae  on  partial  evaporation. 

Long  white  needles,  of  sp.  gr.  1*115,  without  smell  or  taste, 
triturable  to  a  powder  between  the  fingers.  Hartin  crystallised  from 
rock-oil  softens  at  200"",  and  melts  at  210^ ;  that  crystallised  from 
ether  melts  only  at  230%  with  decomp>osition,  to  a  clear  yellowish  oil, 
which  afterwards  becomes  darker,  evolving  a  disagreeable  odour,  and 
solidifies  in  a  waxy  mass  on  cooling.  From  this  mass  ether  takes  up 
the  changed  portion,  forming  a  dark-coloured  solution,  whilst  un- 
changed hartin  remains  behind.  —  Combustible.  Distils  at  260°  as  a 
yellow  empyrumatic  oil,  which  solidifies  to  a  brown-yellow  crystalline 
mass  on  cooling.  During  the  distillation,  combustible  gases  are 
evolved,  and  a  little  acid  liquid  is  also  formed.  By  dissolving  the  dis- 
tillate in  ether  and  evaporating  the  solution,  white  crystals  are 
obtained.  —  Hartin  is  completely  decomposed  by  hot  oil  of  vitriol,  but 
scarcely  at  all  by  the  cold  liquid.  —  It  dissolves  very  slightly  in  abso- 
lute alcohol,  even  at  the  boiling  heat,  but  is  somewhat  more  soluble  in 
ether,  and  still  more  so  in  rock-oil. 

Sclirdtter 
a.  b,  (mean), 

40  0  240     78-94    78*26    78*40 

32  H 32     10*53     10*92     10*92 

4  0 32     10-53     10*82    1068 

0«H»0<  ....    804    10000    100*00    100*00 

Schrtttter's  formulae  u  O^H^'O".     a  was  prepared  according  to  1,  i  from  lignite 
according  to  2. 

Amorphous  resin  from  the  ethereal  extract  of  Lignite.  — The  ethereal 
solution  from  which  hartin  has  crystallised  leaves  on  evaporation  a 
black  asphalt-like  residue,  which,  when  dissolved  in  a  small  quantity 
of  ether,  deposits  a  little  more  hartin,  and  may  then  be  separated,  by 
treating  it  with  absolute  alcohol  into  alpha-resin  which  dissolves,  and 
beta-resin  which  remains  behind.  The  alpha-resin  softens  at  100"*, 
and  melts  at  120®,  without  becoming  limpid :  it  yields  brown  precipi- 
tates with  neutral  acetate  of  lead  and  nitrate  of  silver.  The  beta- 
resin  softens  only  at  205*,  and  puffs  up  at  ?10*,  from  incipient  decom- 
position. 

Aceordiitg  to  8ckr6tter,        SclirtJtter.  SchrOtter. 

a.  p. 

42  C 262  ....  78*61  ....  78*48     82  0 192  ....  76-9  ....  75-66 

29  H 29  ....   905  ....   917     21 H  21  ....   8*3  ....   8*66 

5  O 40  ....     12*44  ....     12-36  5  0 40  ....     16*8  ....     15*78 

C»H»0»   ....  321  ....  ^00*00  ....  100-00  0«H»O»  ....  263  ....  100-0  ....  lOCOO 

On  Swein^esin^  see  Piddington  (CX«m.  Qaz,  1852,  216;  Pharm.  Centr. 
1853,  28.) 

13.  Jaulingitb.  —  From  Jauling  in  Lower  Austria,  occurring  in 
lignite.    Irregular  lumps  or  thin  plates  of  a  fine  hyacinth-red  colour 
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ftiid  waxy  lustre,  brittle,  triturable  to  a  pale-yellow  powder.  Sp.  gr. 
1*098  to  I'll  1.  It  is  combustible  and  easily  fusible,  and  yields  by 
dry  distillation  a  brown  empyreumatic  oil.  —  Contains  a  portion  soluble 
in  bisulphide  of  carbon,  of  a  browu-yellow  colour,  brittle,  softening  at 
50°,  easily  soluble  in  ether  and  alcohol,  but  almost  insoluble  in  caustic 
potash,  a.  —  The  remainder,  which  may  be  extracted  by  ether,  is 
brown-yellow  and  brittle,  softens  at  135°,  becomes  tough  at  160°,  and 
dissolves  in  alcohol,  ether,  and  warm  caustic  potash,  h  (Ragsky, 
Wien.  Acad.  Ber,  16,  366  j  Kenng,  Jahresber,  1855,  115). 

a,  Bagsky.  h,  Bagskj. 

mean.  mean. 

26  0  78    77-97  ISO  7105    7090 

20  H  10    1014  12  H  7-89    794 

8  0   12     11-89  4  0  21-06     2116 

O*'H'0O»    ....    100    10000  C"H»a*    ....     10000    100-00 

14.  IxoLYTE.  —  An  amorphous  hyacinth-red  resin,  wtcurring, 
together  with  hartite,  in  the  fossil  wood  of  Oberhart,  near  Gloggnitz : 
it  is  found  more  especially  in  the  cracks  of  the  wood,  sometimes  in 
contact  with  hartite,  from  which,  however,  it  differs  distinctly  in  colour 
and  texture.  It  has  a  concho'idal  to  earthy  fracture  and  a  fatty  lustre, 
and  is  friable  between  the  fingers.  Sp.  gr.  1-008.  Softens  at  76°, 
and  is  still  viscid  and  elastic  at  100°  (Haidinger,  Fogg.  56,  345)« 

ft 

15.  Erantzitb.  —  Occurs  in  the  b'gnite  of  Lattorf,  near  Bemburg, 
in  pieces  of  the  size  of  the  fist,  containing  a  light-yellow  or  greenish 
translucent  and  inodorous  resin,  covered  with  an  opaque  yellowish 
coating.  The  resin  has  a  sp.  gr.  of  0-968,  begins  to  melt  at  225°,  but 
becomes  fluid  only  at  288°,  turning  brown,  and  yields  a  brown  oil  and 
gases  ^t  300 — 375°.  It  dissolves  only  to  a  small  extent  in  alcohol 
and  ether,  swells  up  in  volatile  and  fat  oils,  and  in  chlorofoim  and 
bisulphide  of  carbon ;  is  insoluble  in  alkalis,  but  dissolves  in  oil  of 
vitriol  with  red-brown  colour,  and  yields  by  dry  distillation  a  brown  oil 
free  from  formic  and  succinic  acids.  After  being  heated  till  it  begins 
to  melt,  a  portion  is  dissolved  by  alcohol,  from  which  it  is  precipitated 
by  neutral  acetate  of  lead :  the  reqaainder  is  taken  up  by  ether,  forming 
a  yellow  solution.  The  ethereal  solution  leaves  on  evaporation  an  acid 
amorphous  residue,  which  is  friable  at  0°,  soft  at  12  ,  and  contains 
79*25  p. C.C.,  10-41  H.,  and  1034  0.,  corresponding  to  the  formula 
C«H»0*  or  C^B!^  (Rergmann,  /.  pi-.  Chm.  76,  65  j  abstr.  Chem. 
Centr.  1859,  666). 

16.  Melanchym.  —  Yellowish-brown,  bituminous  substance,  from 
the  lignite  of  Zweufelsreuth,  near  Eger  (Haidinger,  Kenng.  Jahresber. 
1853,  134).  By  dry  distillation  it  yields  an  empyreumatic  oil,  ap- 
parently free  from  succinic  acid,  and  leaves  charcoal  (Rochleder). 

Melanchym  is  resolved  by  treatment  with  warm  alcohol  into  a 
residual  black  jelly,  and  a  soluble  portion,  which  is  left  on  evaporating 
the  solution  as  a  brittle  red-brown  mass  a,  triturable  to  a  pale- 
brovni  powder,  melting  above  100°,  and  combustible.  —  The  black 
jelly,  after  washing  with  aqueous  alcohol,  dissolves  in  caustic  potash, 
from  which  hydrochloric  acid  throws  down  the  brown  flocks  b 
(Rocbleder,  Ann.  Pharm.  78,  248 ;  Wien.  Acad.  Ber.  6,  53). 
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40  0 «.      76-80 

28  H    8-72 

6  0 14-48 


Bochledor. 

80  0... 
84  H.. 
25  0 ... 

5. 

67-22     .. 

4-76    .. 

2802    .. 

BooUeder* 
67-14 

906 

4-79 

14-15 

•  •••••••■ 

28^ 

C«H««0*  ....     10000    100-00  C*HW» ....     100-00    lOO'OO 

17.  MiDDLETONiTE. —  Bouod  masses,  oocarring  m  thia  layers  in 
the  coal-measures  of  Leeds.  Hard,  brittle,  transparent,  and  dark-red 
in  thin  layers;  red-brown  by  reflected  light.  Sp.  gr.  about  1'6. 
Inodorous  and  tasteless.  Toms  black  and  like  coal  in  t£e  air.  It  does 
not  undergo  alteration  at  205%  melts  when  submitted  to  dry  distilla- 
tion, and  burns  like  a  resin  on  charcoal.  Boiling  nitric  acid  softens 
and  dissolves  it  with  decomposition.  Oil  of  vitriol  dissolves  it,  libe- 
rating sulphurous  acid,  and  forming  a  dark-brown  solution.  Boiling 
alcohol,  ether,  and  oil  of  turpentine  are  coloured  yellow  by  it,  but 
dissolve  only  traces.  It  contains  84-59  p.  c.  C,  8-03  H.,  and  7*38  0., 
corresponding  to  the  formula  C^H'H)'  (Johnston,  Phil,  Mag,  12,  261 ; 
J.pr.  Chem.  13,436). 

18.  PiAuzrrE.  —  From  the  lignite  of  Piauze  (Camiola).  Black- 
brown,  of  fatty  lustre,  and  imperfect  conchoidal  fracture,  friable 
between  the  fingers  Sp.  gr.  1*22.  Melts  at  315^,  takes  fire,  and 
bums  with  a  brisk  flame  and  much  smoke,  evolving  an  aromatic  odour. 
By  dry  distillation  it  yields  a  yellow,  acid  oil.  —  It  dissolves  com- 
pletely in  caustic  potash  and  in  absolute  alcohol,  but  only  partially  in 
weak  alcohol  and  in  ether  (Haidinger,  Fogg,  62,  275). 

19.  pTBORETOf.  —  A  brown  earth-resin  from  the  lignite  of  SalesI, 
near  Aussig,  in  Bohemia.  Nodules  from  the  size  of  a  nut  to  that  of 
the  head,  or  thick  plates,  brittle,  and  easily  triturable.  Sp.  gr.  1*05 
to  1-18.  Combustible,  When  boiled  with  alcohol,  it  leaves  a  residue 
which  is  quite  insoluble  in  boiling  strong  caustic  potash  (c).  The 
alcohol,  ou  cooling,  deposits  the  powder  a,  and  when  filtered  therefrom 
and  evaporated,  leaves  a  brown  resinous  mass,  whidi  disserves  in 
ether,  with  the  exception  of  some  black  flocks,  and  is  recovered  as  a 
light  brown  brittle  mass  (b)  by  evaporating  the  solution  (Stanek,  Wien. 
Acad.  Bar.  12,  551  j  Ktnng,  Jakresber.  1854,  141), 


40  C 

8Q00    

9-83    

10^7    

Stanek. 
8002 
9-42 
10-56 

80  0 

ft, 

....      81-08    

Stanek. 
8109 

28  H    

■     4  O 

56  M    .... 
7  0    .... 

9-46    

9-46    

9-47 
9*44 

C«HaO* .... 

10000    

a9  0  

100-00 

0. 

76-97    

7^24    

15-79    

....     100-00    

Stanek. 

.      76-71 

7-81 

15-98 

..     10000 

22  H  

6  0  

C»H«0« 

10000    

.     lOOKX) 

20.  Retinasphalt. — A  yellowish-brown  body,  of  earthy  appearance, 
seldom  compact  and  shining,  of  sp.  gr.  1*07  to  1*35.  Fusible.  Bums 
with  white  flame,  emitting  an  aromatic  odour.  —  Retinasphalt  from  the 
Saalkreise  contains  91  p.  c.  of  easily  soluble  resin,  and  9  p.c  of  an 
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insoluble  reedn  resembling  amber  (Buchholz,  Schw.  1,  290).  That  from 
Gape  Sable  contains  42*5  p.  c.  of  easily  soluble,  55  p.  c.  of  insoluble 
resin,  and  1*5  p.  c.  of  oxide  of  iron  and  alumina  (Troost).  That  from 
Bovey  contains,  according*  to  Hatchett  {A.  GehL  5,  316),  55  p.  c.  of 
easily  soluble,  and  42  p.  a  of  insoluble  resin ;  according  to  Johnston, 
13*23  p.  c.  of  mineral  substances,  27-45  of  resin  soluble,  and  59*23  p.  c. 
of  resin  insoluble  in  alcohol,  the  last  of  whicJi  is  Johnston's  rettnic  acid. 
It  remains,  on  evaporating  the  alcoholic  solution,  as  a  pale-brown  resin, 
which  emits  a  resinous  odour  at  100^,  melts  with  loss  of  weight  at 
120°,  and  gives  off  bubbles  of  gas  at  205*.  It  dissolves  freely  in  ether, 
from  which  it  is  precipitated  in  great  part  by  alcohol ;  and  is  slightly 
soluble  in  alcohol,  and  precipitable  therefrom  by  water.  The  cdcoholic 
solution  is  slightly  precipitated  by  chloride  of  calcium,  and  more  abun- 
dantly by  alcoholic  neutral  acetate  of  lead.  The  acid  contains,  at  100% 
75*03  p.  c.  C,  8*77  H.,  and  16*20  0. ;  the  fused  acid  77*08  p.  c.  C,  8*70 
H.,  and  14*22  0. ;  the  lime-salt  10*26  p.  c.  CaO. ;  the  silver-salt  41*78 
to  43*58  p.  c.  AgO.  Johnston  gives  the  formula  C^H^O*  (Johnston, 
Fkil.  Mag.  12,  560 ;  Phil.  Trans.  1840,  347 ;  J.pr.  Chem.  14,  437 ;  26, 
146).    See  also  Oerutti  (N.  Br.  Arch.  22,  186). 

21.  Retinite.  Walchovite.  —  Occurs  in  the  coal-mines  of  Walchow, 
in  Moravia,  in  rounded  pieces  of  the  size  of  a  bean  to  that  of  the  head. 
Yellow,  with  oonchoidal  fracture  and  fatty  lustre.  Brittle.  Sp.  gr. 
1*035  to  1*069.  Becomes  translucent  and  elastic  at  140**,  without 
melting,  and  melts  to  a  clear  oil  at  250°.  When  subjected  to  dry  dis- 
tillation it  yields  combustible  gas,  tar,  and  aqueous  ammonia.  Com- 
bustible. Alcohol  takes  up  1*5  p.  c,  ether  7*5  p.  c.  of  resin :  both  resins 
are  transparent,  yellow,  and  tough.  Retinite  softens  in  bisulphide  of 
carbon,  but  dissolves  only  to  a  slight  extent :  it  is  likewise  very 
slightly  soluble  in  boiling  rock-oil.  ^ — Contains  80*40  p.  c.  C,  10*68  H., 
and  8*74  0.,  coiTcsponding  to  the  formula  C*®H"0"  (Schrotter,  Pogo. 
69,  61).     See  also  Cerutti  (N.  Br.  Arch.  22,  286). 

Retinite  occurs  in  reddish-yellow  brittle  layers  in  the  lignite  of  the 
Wilhelmszeche  mine  in  the  Westerwald :  the  branchite  or  scheererite 
found  in  the  same  place,  likewise  passes  into  a  resin,  which  has  the 
colour  and  soft  waxy  quality  of  retinite  (see  above),  and  does  not  melt 
at  225",  but  becomes  brittle  on  cooling,  and  dissolves  completely  in 
alcohol  and  ether  (Casselmann). 

« 

22.  ScHLERETmrrE.    A  fossil  resin  from  the  coal-mines  of  Wigan. 
Black  drops  and  granules,  sometimes  as  big  as  nuts,  brittle,  and  of  con- 
choidal  fracture.  Sp.gr.  1*136.  Combustible.  By  dry  distillation  it  yields 
water  and  a  large  quantity  of  empyreumatic  oil,  and  leaves  a  residue 
of  charcoal.    It  is  insoluble  in  water,  alcohol,  ether,  and  alkalis,  and  is 
slowly  decomposed  by  strong  nitric  acid.     When  it  is  reduced  to  fine 
powder  and  boiled  with  water,  alcohol,  and  ether  in  succession,  traces 
of  oil  are  dissolved,  after  which  it  contains  at  120®,  on  the  average, 
3*68  p.  c.  of  ash,  7695  p.  c.  C,  8*95  H.,  and  10*42  0.,  corresponding 
to  the  formula  C**n»0*  (Mallet,  Phil.  Mag.  (4)  4,  261 ;  Ann.  Pharm. 
85,  135).  —  This  body  was  erroneously  regarded  by  Dana  and  Mallet 
as  identical  with  Rochleder's  pyroretin.  See  Kenngott  {Kenng.  Jahrhuch. 
1855,  117). 

23.  Resin  of  Settling  Stones.    From  the  refuse  of  a  lead-mix^®  ^ 
Northumberland.    Partly  black  and  partly  amber-yellow,  and  red  ox 
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brown-ied  within.    Hard,  brittle,  and  of  oonchoidal  fracture.    Sp.  gr. 

1*16  to  1*54.  —  Does  not  melt  at  105 ''.    Yields  by  dry  distillation  a 

little  transparent  rock-oil,   and  afterwards  a  red  empyreumatic  oil, 

leaving  a  large  quantity  of  charcoal.     Bums  in  the  air,  emitting  dense 

fumes  and  an  aromatic,  slightly  burnt  odour.  —  Dissolves  slowly  but 

completely  in  strong  nitric  acid,  and  very  slightly  in  alcohol  and 

ether  (Johnston,  Ed,  N.  Jaum.  of  Sc.  4, 122 :  further  J.  pr,  Chem,  17» 

108). 

Johnston. 

80  0 480    85-41    86-29 

66  H 66    1174    1108 

2  O 16    2  85     8-68 

C^H«0» 562    100-00    100-00 

The  aboTe  is  the  oomposition  after  deducting  8*25  p.  c.  of  ash.    Aooording  to 
Johnston,  the  hodj  is  probably  free  from  oxygen,  and  of  the  formula  O^H*. 

24.  Tasmakncte.  —  From  the  banks  of  the  Mersey,  Tasmania.  It  is 
separated  from  earthy  impurities  by  digesting  it  with  strong  hydro- 
cmoric  acid,  the  density  of  which  is  increased  by  the  addition  of  chloride 
of  calcium,  and  by  levigation.  It  is  transparent  and  brown-red, 
has  a  resinous  lustre  and  a  conchoidal  fracture.  After  deducting  ash 
it  contains  79*34  p.  c  C,  10*41  H.,  5*32  S.,  and  4*93  0.,  corresponding 
to  the  formula  (U^H^SH)*.  —  By  dry  distillation  it  yields  an  oil  and  a 
solid  product.  *  Bums  easily  with  a  smoky  flame  and  a  disagreeable 
odour.  It  is  slowly  attacked  by  nitric  acid,  but  is  not  decomposed  by 
hydrochloric  acid.  It  is  not  altered  by  alkalis,  and  is  insoluble  in  bi- 
sulphide of  carbon,  alcohol,  ether,  benzene,  oil  of  turpentine,  and  coal- 
oil  (Church,  Phil.  Mag.  [4]  28,  465 ;  Zeitsckr.  Ch.  Fkarm.  8,  137). 

25.  Resins  of  Peat.  A.  From  compact  Frtesland  pecU.  When  peat 
which  has  been  exhausted  with  boiling  water  is  boiled  with  alcohol,  a 
brown  solution  is  obtained,  whilst  delta^resm  remains  in  the  peat  and 
may  be  extracted  by  rock-oil.  The  alcoholic  solution  deposits  on  cool- 
ing grey  flocks  of  gamma'resin,  which  may  be  purified  by  redissolving 
them  in  boiling  alcohol  and  cooling,  and  afterwards  precipitating  the 
hot  alcoholic  solution  with  alcoholic  neutral  acetate  of  lead,  filtering 
from  the  precipitate,  cooling  the  filtrate,  and  dissolving  the  flocks  which 
separate  in  ether.  The  alcoholic  mother-liquor  holds  in  solution  €Upka~ 
and  beta-resins,  the  former  of  which  (after  evapcH^ting  the  solution  to 
dryness,  boiling  with  water,  and  dissolving  in  a  little  alcohol)  may  be 
thrown  down  as  a  grey-black  precipitate  by  alcoholic  basic  acetate  of 
lead,  and  the  latter  precipitated  from  the  filtrate  by  water  in  grey-green 
flocks  free  from  lead. 

The  alpha-resin  forms  a  lead-salt  containing  56*55  p.  c.  C,  7*81  H., 
and  21-42  PbO.,  correspondmg  to  the  formula  C»H«0»,PbO.  —  The 
beta-resin  is  gall-green,  sticky,  melts  at  52°,  is  easily  soluble  in  alcohol 
and  ether,  soluble  with  red  colour  in  oil  of  vitriol,  insoluble  in  boiling 
caustic  potash,  and  difficultly  decomposible  by  strong  nitric  acid.  It 
contains,  at  100°,  76*31  p.  c.  C,  10*98  H.,  and  12*71  0.,  corresponding 
to  the  formula  C"H*'0*.  —  The  gamma-resin  is  white,  brownish  when 
dried,  waxy,  and  melts  at  74°.  It  dissolves  in  oil  of  vitriol,  forming  a 
solution  precipitable  by  water,  and  is  soluble  in  warm  caustic  potash 
from  which  it  is  precipitated  by  acetic  acid :  it  does  not  dissolve  in 
cold  alcohol.  It  contains,  at  100°,  78*05  p.  c.  C,  11*94  H^  and  10*01  0.» 
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corresponding  to  the  formula  C*'*H*K)*.  —  The  ddta-resin  is  deep- 
brown,  brittle,  melts  at  68^,  and  is  insoluble  in  boiling  alcohol  and  hot 
caustic  potash,  but  soluble  in  ether  and  rock-oil.  It  contains,  at  100°, 
79*70  p.  c.  C,  12-15  H.,  and  8*15  0.,  corresponding  to  the  formula 
Oiaj£uiof  (Mulder  {J.  pr.  Chem.  16,  496 ;  17,  444). 

B.  The  light  Friesland  peat  yields  in  like  manner  an  alpha-resin 
soluble  in  cold  alcohol,  and  &  gamma-resin  insoluble  therein.  —  The 
alpha-resin  is  black,  sticky,  fusible  at  Sd'',  soluble  with  red  colour  in 
oil  of  Titriol,  and  slightly  soluble  in  caustic  potash.  It  is  precipitated 
by  alcoholic  basic  acetate  of  lead,  and  is  soluble  in  ether.  It  contains 
7512  p.  c.  C,  10-21  H.,  and  14-67  0.,  corresponding  to  the  formula 
C*H*()*.  —  The  gamma-resin  is  brittle,  fusible  at  74**,  insoluble  in  caustic 
potash,  and  very  easily  decomposed  by  nitric  acid.  It  dissolves  in 
rock-oil,  ether,  and  in  a  large  quantity  of  boiling  alcohol,  from  which 
it  is  deposited  on  cooling.  Contains,  at  lOO"*,  79*43  p.  c.  C,  12*54  H., 
and  8*03  0.  Water  throws  down  from  its  solution  in  oil  of  vitriol  a 
precipitate  containing  sulphuric  acid  (Mulder,  J.  pr.  Chem.  17,  449). 

26.  XrLORETiN.  —  In  the  fossil  pine-trunks  of  Danish  peat- bogs. 
When  these  are  exhausted  with  alcohol,  the  solution  evaporated,  the 
residue  again  dissolved  in  ether,  and  the  ether  allowed  to  evaporate 
slowly,  the  xyloretin  separates  in  indistinct  crystals,  which  melt  at 
165°  and  are  not  volatile  without  decomposition.  It  evolves  hydrogen 
with  potassium,  and  forms  a  potash-salt  crystallisable  from  alcohol. 
Contains,  on  the  average,  78-97  p.  c.  C,  10*87  H.,  and  10-16  0.,  cor- 
responding to  the  formula  C^^H'H)*  (Forchhanmier,  Ann.  Fharm.  41, 
42).-    See  also  Boloretin  (p.  436),  retene  (p.  8),  and  Tehoretin  (under  FuMeUte), 

Schrotter  {Pogg.  59,  54),  by  exhausting  wood  from  the  peat-beds 
of  Redwitz  in  the  Fichtelgelbirge  with  ether,  and  evaporating  the  solu- 
tion, obtained  crystals  melting  at  145°  to  160^  whilst  an  oil  having  the 
composition  C«H»  or  C*BP»  (88-58  p.  c.  C,  11-34  H.)  remained  in  solu- 
tion. The  crystals  contain  79*75  p.  c.  C,  10*03  H.,  and  9-22  0.,  and 
according  to  Schrotter,  are  xyloretin.  Retene  (p.  8)  and  fichtelite, 
C*H*,  have  also  been  found  near  Redwitz. 


27.  Besins  from  the  Lignite  of  Weissenfels. 

Wackenroder.    N.  Br,  Arch.  60,  23 ;  abstr.  Ann.  Fharm.  72,  815. 
BBiicKKEB.    J.pr.  Chem.  57,  1. 

The  lignite-beds  of  Gerstewitz  near  Weissenfels  (Saxony)  contain 
layers  of  opaque,  dull,  greyish-brown  or  yellow  friable  masses,  of  sp. 
gr.  0-493  to  0*522,  Kenngott's  Pyropisaitey  from  which  alcohol  extracts 
wax-like  substances,  and  which  yield  by  dry  distillation  as  much  as  62 
p.  c.  of  paraffin  (see  below)  (Kenngott  &  Marchand,  Lieh.  Kopp's  Jahresber. 
1850,  764).  This  pyropissite  was,  doubtless,  the  material  employed  in 
Wackenroder's  and  Briickner's  investigations. 

Wackenroder's  Cerinin  is  extracted  from  pytopissite  by  ether,  and 
remains  on  evaporating  the  solution,  as  a  soft  pasty  wax,  which  be- 
comes fluid  at  lOO*',  and  contains  78*2  p.  c.  C,  12-3  H.,  and  9-5  0.,  cor- 
responding to  the  formula  C*H"H)*,  but  is  probably  a  mixture. 
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1.  Leucopetrin.  —  An  ethereal  extract  of  the  yellow-brown  lignite 
leaves  on  evaporation  a  wax  from  which  boiling  80  p.  c.  alcohol  takes 
up  80  p.  c,  chiefly  geoietic  acid,  whilst  leucopetrin  remains  undissolved. 
It  is  purified  by  crystallisation  from  boiling  absolute  alcohol  —  Colour* 
less  tufts  of  needles  which  melt  at  100^,  turning  brown  and  decom- 
posing. When  treated  with  warm  fuming  nitric  add,  it  evolves  a  large 
quantity  of  red  fumes,  without  dissolving.  It  turns  brown  when 
warmed  with  oil  of  vitriol  and  carbonisefi  on  boiling.  It  is  insoluble 
in  caustic  potash,  soluble  in  268  parts  of  cold  absolute  alcohol,  and 
more  easily  in  ether ;  soluble  also  in  rock-oil  and  oil  of  turpentine. 
Insoluble  in  80  p.  c.  alcohol. 

Cale^  according  to  StUckner,  Bruckner. 

at  100". 

BO  C 800    81-97    81-69    8200 

42  H 42     n-47    1141     11-48 

8  0 24    6-66    6-90    6*52 

C"H«0»   ....    366.    100-00    10000    100*00 

Or  perhaps  C»HW*?  (by  calc.  82*26  C,  11*28  H.,  6*46  O.)  (Kr.). 

2.  Oeoretie  acid.  —  The  alcoholic  solution  obtained  in  1  solidifies  to 
a  jelly  on  cooling,  from  separation  of  wax,  which  is  completely  removed 
by  concentrating  and  cooling  the  solution.  From  the  brown  alcohohc 
mother-liquor,  alcohohc  neutral  acetate  of  lead  throws  down  a  brown 
precipitate  of  georetic  acid,  whilst  a  resin  still  remains  in  solution. 
The  precipitate  is  washed  with  alcohol  and  decomposed  by  strong 
acetic  acid,  and  the  georetic  acid  is  allowed  to  crystallise  from  alcohoL 
—  It  forms  small  white  needles,  which  dissolve  in  alcoholic  ammonia 
and  are  left  free  from  ammonia  on  evaporation.  Dissolves  easily  in 
boiling  alcohoL  The  alcoholic  acid  forms  with  acetate  of  copper  a 
dirty-green  precipitate  containing,  at  100"*,  12*63  p.  c.  CuO  (calc.  for 
C»*H"CuO»  requires  12-14  CuO.). 


24  0  

Lmtd^aU  at  100^ 
144       

49*28 

6-31 

16-84 

83-67 

Brftcloier. 
48-36 

21  H 

21       

6*59 

7  0 

66       

16-47 

PbC. 

111*7    

34-68 

0»*H»*PbO8  332*7     100*00    10000 

2a.  The  solution  filtered  from  the  lead-salt  of  georetic  acid,  when 
freed  from  lead  by  hydrosulphuric  acid,  still  contains  a  soft,  pulveru- 
lent resin,  which  is  deposited,  on  evaporating  the  solution,  in  white 
light  granular  masses  containing  77*85  p.  c.  C.  and  10*20  H.,  and  ap- 
proximately represented  by  the  formula  C"H*0*. 

3.  Oeomyricin.  —  When  the  dark-brown  lignite  is  exhausted  with 
cold  alcohol  of  80  p.  c.  to  remove  georetic  acid  and  other  substances,  and 
afterwards  boiled  with  alcohol  of  the  same  strength,  the  filtrate,  before 
it  is  quite  cold,  throws  down  geomyricin  in  the  form  of  a  powder, 
quickly  followed  by  a  gelatinous  deposit  of  geocera'in.  The  former 
body  is  obtained  more  abundantly  by  boiling  the  lignite-residue  with 
absolute  alcohol,  and  may  be  purified  by  recrystallisation.  Light, 
white  powder,  made  up  of  microscopic  capillary  crystals.    Melts  to  a 
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yellow,  very  brittle  wax  at  80 — 83**.  Boms  with  a  liuninons  flame.  It 
is  not  acted  upon  by  solution  of  caustic  potash,  but  is  attacked  by  the 
fused  hydrate. 

Bruckner. 


68  0 

80-31     

mean, 
80-27 

68  H 

68    

«2    

18'38     

13-87 

4  0 

6*81     

^•36 

C«H«0« 608    10000 10000 

4.  Oeoceric  acid, — The  solution  in  boiling  alcohol  of  80  p.  c.  ob- 
tained in  3,  after  being  freed  from  geomyricin,  still  contains  geoceric 
acid  aud  georcerai'n,  the  former  of  which  may  be  precipitated  from  the 
boiling  solution  by  alcoholic  neutral  acetate  of  lead,  whilst  the  geo- 
cera'in  is  deposited  from  the  filtrate  on  cooling.  The  lead-salt  is  boiled 
with  alcohol  of  80  p.  c,  absolute  alcohol,  and  ether,  in  succession,  and 
then  decomposed  by  acetic  acid,  and  the  geoceric  acid  thereby  sepa- 
rated is  purified  by  crystallisation.  —  White  lamellar  shining  mass, 
melting  at  82"*,  and  very  brittle  and  friable  after  fusion.  — Dissolves 
freely  m  hot  alcohol  and  is  deposited  almost  completely  from  the 
solution  on  cooling  in  the  form  of  a  non-crystalline  jelly. 

BsUckner. 
mean. 

66  0 S36    79-24    78*64 

66  H 56    13-21    12*70 

4  O  82    7*65    8-66 


C"H*«0«  .... 

....    424    

Letid'SaU, 

....    836    

....      56     

..    100-00 

..      68*7» 

10^ 

4*38 

21-20 

10000 

56  0 

55  H 

Brttokner. 

68*82 

10*41 

3  0 

PbO    .... 

....       24    

....     112     

8108 

0»H»PbO*....    527    100*00 100-00 

6.  Oeocerdin.  —  Tins  body  is  freed  from  geomyricin  by  dissolving 
it  in  boiling  60  p.  c.  alcohol,  in  which  geomyricin  is  insoluble,  and  from 
adhering  lead  by  means  of  hydrosulphuric  acid.  —  It  forms  white 
lamellar  masses  fusible  to  a  yellow  wax  at  80^.  Contains  79*11  p.  a  C, 
and  13*07  H.,  And  is  therefore  isomeric  with  geoceric  acid. 

6.  Oeacerinone,  —  Both  the  yeflow  and  the  dark-brown  lignite,  when 
submitted  to  dry  distillation,  yield  gases  and  a  buttery  distillate,  from 
a  solution  of  which  in  boiling  alcohol  of  80  p.  c,  geocerinone  crys- 
tallises on  cooling.  —  It  forms  pearly  six-sided  tables,  melting  at  50^ 
and  burning  with  luminous  flame.  —  Dissolves  in  warm  oil  of  vitriol, 
and  turns  brown  and  carbonises  when  heated.  It  is  slightly  attacked 
by  fuming  nitric  acid.  A  hot  saturated  solution  of  bichromate  of 
potash,  with  addition  of  oil  of  vitriol,  produces  a  copious  evolution  of 
carbonic  acid,  with  a  smell  of  butyric  acid,  whilst  sesquioxide  of  chro- 
mium and  an  acid  precipitable  from  its  alcoholic  solution  by  neutral 
acetate,  of  lead  are  formed.  —  Dissolves  slightly  in  boiling  80  p.  c. 
alcohol,  and  easily  in  absolute  alcohol  and  ether. 
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SirOckner. 

mean. 

110  0  660  83-97  83-97 

110  H ....  110  14-00  14*07 

2  0  16  2-03  1-96 


CJiMHiwoi    ....    786    lOOW    100-00 

Aooording  to  Bruckner,  it  is  the  ketone  of  geooeric  acid. 

D.    Besms  extrcicted  Jram  plants. 

Soft  resin  of  ^ftAoa.  —  (TrommBdorff,  N.  Tr.  19,  1,  176). 

Resin  of  Anacahuita-wood.  —  The  wood  and  bark  (previously  ex- 
hausted with  water)  are  exhausted  with  very  weak  caustic  potash ; 
the  solution  is  allowed  to  stand  till  clear,  and  the  resin  is  precipitated 
by  hydrochloric  acid.  The  precipitate  is  digested  with  alcohol,  the 
extract  evaporated,  and  the  residue  boiled  with  water  and  dried.  Con- 
tains, on  the  average,  60-25  p.  c.  C,  6-99  H.,  and  32*76  0.,  correspond- 


■(t 


ing  to  the  formula  C«H*H)»  (L.  Miiller,  Fharm.  VierUlj.  10,  632). 

Acrid  soft  resin  of  the  nut'shells  of  Anacardium  occidentcUe.  —  (De 
Mattos,  J.  Fharm.  17,  625). 

Eesin  of  Angelica-root  —  An  alcoholic  tincture  of  angelica-root 
separates  on  evaporation  into  two  layers,  the  lower  of  which  is  pale- 
yellow  and  watery,  and  contains  a  large  quantity  of  sugar,  the  upper 
brown  and  resinous.  The  latter,  after  washing  with  water,  forms 
Buchholz  and  Brandes'  Angelica  balsam  (N.  Tr.  1 ,  2,  138) ;  it  dissolves 
in  alcohol  and  ether  (Buchner),  is  quickly  turned  brown  to  black  by 
cold  oil  of  vitriol,  but  is  not  coloured  by  oil  of  vitriol  in  alcoholic  solu- 
tion, and  is  thereby  distinguished  from  sumbul  balsam.  When  sub- 
mitted to  dry  distillation,  it  yields  colourless  and  yellow  oils,  but  no  blue 
vapours,  as  is  the  case  with  sumbul  balsam  (Reinsch,  Repert.  89,  299). 

Angelica  balsam  boiled  with  caustic  potash  yields  a  distillate  of 
volatile  oil,  the  residue  containing  angelica  wax,  angelicin,  and  the 
potash-salt  of  angelic  acid  (x,  415)  (Bdchuer). 

Angelicin.  —  From  Angelica  balsam.  The  resin-soap  formed  by 
boiling  angelica  balsam  with  caustic  potash,  when  evaporated  and  dts- 
Bolved  in  water,  deposits  wax,  after  the  removal  of  which,  on  one 
occasion,  angelicin  crystallised  from  the  solution.  A  more  certain 
method  of  preparine^  it  is  to  dissolve  the  resin-soap  in  alcohol,  pass 
carbonic  acid  into  the  solution,  evaporate,  and  treat  the  residue  with 
ether,  which  takes  up  the  angelicin.  —  Crystallises  from  alcohol  in 
delicate  colourless  needles,  inodorous,  and  at  first  tasteless,  but  after- 
wards burning  and  aromatic.  Melts  easily  and  creeps  up  the  sides  of 
a  glass  vessel  without  subliming.  —  Bums  with  smoky  name.  When 
boiled  with  caustic  potash,  it  melts  and  partially  dissolves,  the  undis- 
solved portion  crystallising  on  cooling;  from  the  alkaline  solution 
carbonic  acid  (and  a  stronger  acid  more  quickly)  precipitates  white 
flocks.  — Dissolves  in  alQohol  and  ether  (Buchner,  Repert,  76,  167). 

Angustura-bark  contains  a  hard  resin^  soluble  in  potash,  alco&ol,  and 
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acetate  of  ethyl,  inBoluble  in  ether,  rock-oil,  and  oil  of  turpentine ;  and 
a  greenish-yellow,  Mft  resin,  which  assumes  a  oochineal-red  colour 
with  oil  of  vitriol,  and  is  soluble  in  alcohol,  ether,  and  fatty  and  volatile 
oils,  but  insoluble  in  caustic  potash  (Pfaff). 

Soft  resin  of  Anthems  Pjfrethrum  (John.  —  Gaul  tier,  J,  Pharm.  4, 
49). 

Soft  resin  of  Apiica  montana  (John,  Chem.  Schriften). 

Soft  resin  of  the  buds  of  Aster  ^lutinosus  (John,  Chem.  Schriften^ 
2,  79). 

Resin  of  the  hark  ef  Atherosperma  vMSchatum,  —  Obtained  from  the 
bark  (previously  exhausted  with  dilute  sulphuric  acid)  in  the  same 
manner  as  the  resin  of  anacahuita-wood.  Brown-red;  melts  at 
114°.  Dissolves  easily  in  caustic  alkalis  and  their  carbonates,  from 
which  it  is  precipitated  by  acids,  and  also  in  alcohol,  but  is  nearly  in- 
soluble in  ether.  Contains  at  100 ''j  on  the  average,  69*38  p.  c.  C, 
8-85  H.,  and  21-77  0.,  correspondmg  to  the  formula  C*»H"0*«  (Zeyer, 
Fharm.  Viertelj.  10,  617). 

Eesin  of  Cannabis  im^ca.  —  When  precipitated  from  the  alcoholic 
solution  by  water,  it  is  yellow-brown  and  narcotic,  and  acts  like  mor- 
phine, likewise  producing  contraction  of  the  pupils  (T.  &  H.  Smith, 
JV.  J.  Pharm.  11,  278).  The  narcotic  resin  occurs  in  greater  quantity 
in  Cannabis  rndica  from  Algeria  than  in  that  grown  in  France.  It  dis- 
solves in  alcohol,  ether,  and  volatile  and  fixed  oils  (Decourtive,  N.  J 
Pharm,  13,  427). — When  commercial  ^x^rocft^m  cannabis  is  dissolved 
in  cold  alcohol  of  83  p.  c,  filtered,  mixed  with  water  till  cloudiness  is  pro- 
duced, and  digested  with  animal  charcoal,  then  again  filtered,  and  pre- 
cipitated by  water,  and  the  precipitate  thereby  formed  is  dissolved  in 
ether  and  the  solution  evaporated,  a  shining  pale-brown  resin  is 
obtained,  which  becomes  glutinous  when  exposed  to  sunshine,  but  after 
repeated  melting,  kneading,  aivd  cooling,  becomes  brittle  and  friable, 
and  melts  at  90°.  It  has  a  bitter  taste  and  a  narcotic  odour.  In- 
soluble in  aqueous  ammonia  and  caustic  potash,  but  easily  soluble  in 
volatile  oils.  After  boiling  with  acids,  it  reduces  an  alkaline  solution 
of  cupric  oxide  (G.  Martins,  N^  Rtperi.  4,  534). 

Hard  resin  of  Cascarilla  (Trommsdorff,  N.  Tr.  26,  2,  138). 

Eesin  of  Centaurea  benedicta  (Morin,  /.  Chim,  med,  3, 105).      , 

Besin  of  the  bark  of  Comm  mascula  (Trommsdorff,  N.  Tr,  17,  1, 
87). 

Soft  resin  of  Cortex  Coroea  (Trommsdorff,  N.  Tr.  21,  2,  123). 

Resins  of  Cubebs! — A.  Resin  insoluble  in  potash^  probably  formed  by 
the  oxidation  of  oil  of  cubebs  (xvi,  272) ;  it  is  also  produced  by 
digesting  oil  of  cubebs  with  nitric  acid  and  alcohol.  —  Coarsely  pow- 
dered cubebs  is  freed  from  volatile  oil  as  much  as  possible  by  distilling 
it  with  water,  and  afterwards  exposing  it  to  a  current  of  superheated 
steam,  and  the  insoluble  residue  is  collected,  dried,  and  exhausted  ^with 
94  p.  c.  alcohol,  which  takes  up  resins,  cubebin,  cubebic  acid,  and  a 
little  volatile  oil,  and  leaves  them  behind  on  evaporation.  This  residue 
is  heated  to  boiling  with  strong  caustic  potash,  and  diluted  with  a  large 
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quantity  of  water,  and  after  standing  24  hoiire,  the  alkaline  liqnid, 
which  contains  cubebic  acid,  is  decanted  from  the  resin  which  has  sepa- 
rated, and  the  latter  body  is  washed  with  hydrochloric  acid  and  water, 
and  dissolved  in  hot  alconol,  whereupon  cubebin  (xvi,  273)  crystallises 
on  coolinff.  From  the  oily  mother-liquor,  which  consists  of  a  mixture 
of  oil  ana  resin,  the  oil  is  separated  by  boihng  with  water,  and  more 
completely  by  heating  to  240°,  and  the  remaining  resin  is  then  dissolved 
in  alcohol,  boiled  with  caustic  potash,  and  with  water,  again  dissolved 
in  alcohol,  decolorised  by  animal  charcoal,  and  evaporated. 

Pale,  brownish-yellow,  tasteless,  soft  resin,  melting  at  60^  It  is 
violently  attacked  bj'  fuming  nitric  acid,  and  reddened  by  oil  of  vitriol, 
and  therefore  probably  still  contains  cubebin.  Insoluble  in  aqueous 
alkahs ;  easily  soluble  in  alcohol,  ether,  bisulphide  of  carbon,  and  chlo- 
roform (Bernatzik).  See  also  Trommsdorff  (J.  Fharm.  21,  69} ;  Dublano 
{J.  Chim.  mid,  8,  491). 

B.  Resin  soluble  in  potash,  Bernatzik's  Gubehic  acid.  Previously 
noticed  by  Monheim  (xvi,  292),  and  distinguished  as  a  waxy  resin.  — 
The  alkaline  solution  obtained  in  the  preparation  of  A  is  mixed  with 
dilute  sulphuric  acid,  till  turbidity  is  produced,  whereupon  the  still 
strongly  alkaline  solution  deposits  the  cubebic  acid  on  standing  and 
subsequent  concentration.  The  acid  is  redissolved  in  caustic  potash, 
freed  n'om  the  soft  resin,  which  separates  on  diluting  the  solution,  and 

Srecipitated  by  chloride  of  barium.  The  precipitate  thus  obtained  is 
issolved  by  repeated  boiling  with  water ;  the  solution  is  concentrated 
and  decomposed  by  hydrochloric  acid ;  and  the  precipitate  is  washed 
with  boiling  water.  —  Extractum  Oubebarum  cether. :  on  standing,  throws 
down  a  crystalline  deposit  containing  cubebic  acid.  It  is  thrown  upon 
a  filter  to  separate  the  remaining  fluid  portion,  and  then  treated  with 
ether  or  cold  alcohol,  which  leaves  cubebin.  The  tincture  is  submitted 
to  distillation,  the  residue  dissolved  in  caustic  potash,  and  the  solution 

Erecipitated  with  chloride  of  barium.     The  precipitate  dissolved  In 
oiUng  water  or  boiling  alcohol  yields  crystals  of  the  baryta-salt,  from 
which  the  acid  may  be  separated. 

Properties,  White,  amorphous  mass,  resembling  wax,  sticky  between 
the  teeth.  It  softens  in  the  hand,  and  melts  at  a  somewhat  higher 
temperature.     Tastes  like  wax. 

Decompositions,  Turns  brown  in  the  air,  —  Dissolves  in  oil  of  vitriol^ 
forming  a  fine  purple- violet  solution,  which  turns  brown  at  90°  to  100% 
and  afterwards  blackens  ;  water  precipitates  from  the  violet  solution 
violet-grey  flocks,  which  dissolve  in  alkalis  with  green,  and  in  alcohol 
with  red  colour.  No  sugar  is  formed  thereby,  or  by  boUing  with  hydro- 
chloric acid.  —  Sulphuric  acid,  added  to  a  solution  of  the  potash-salt 
of  the  acid  mixed  with  bichromate  of  potash,  throws  down  at  first  a 
resin,  which  on  the  addition  of  more  acid  and  warming,  dissolves  to  a 
deep  green  liquid,  and  is  not  precipitated  by  water.  —  The  acid  is  dis- 
solved by  nitric  acid  of  40  p.  c,  only  on  warming,  and  by  the  fuming 
acid  in  the  cold,  with  yellow  colour ;  excess  of  alkali  colours  this  solu- 
tion (or  a  solution  of  the  potash-sah  mixed  with  excess  of  fuming 
nitric  acid)  blood -red,  without  precipitating  the  cubebic  acid. 

The  acid  is  insoluble  in  cold,  and  very  slightly  soluble  in  boiling 
water.  — It  dissolves  very  slightly  in  weak  or  strong  cau^c  potash  and 
soda  in  the  cold,  but  on  boiling  it  with  a  strong  solution  and  afterwards 
diluting,  a  clear  solution  is  obtained,  from  which  a  salt  of  the  acid  is 
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deposit^  on  concentration.  The  salts  of  the  alkalis  separate  from 
moderately  strong  aqneous  solutions,  or  from  solution  in  alcohol,  in 
crystals  which  dissolve  to  a  turbid  alkaline  liquid  in  water.  Mineral 
acids  throw  down  cubebic  acid  from  its  alkaline  salts  in  the  form  of 
a  white  resin,  long  before  the  solution  ceases  to  be  alkaline.  —  The  acid 
dissolves  in  ammonia-water  only  on  warming,  and  is  precipitable  by 
water  or  aqueous  alkalis. 

Baryta-aalt.  —  Preparation  see  above.  Obtained  from  boiling  water  or 
alcohol  in  white  crystalline  gi'oups,  which  form  a  turbid  solution  in 
water. 

Magnesia-BaU.  —  The  alkaline  salts  of  cubebic  acid  throw  down 
from  magnesia-salts  an  amorphous  white  precipitate,  which  melts 
when  warmed.  It  turns  brown  in  the  air,  and  is  insoluble  in  boiling 
water. 

The  alkali-salts  of  cubebic  acid  precipitate  metaUtc  salts* 
The  acid  dissolves  easily  in  chlorojorm^  alcohol^  and  ether  (Bematziki 
N.  Repert.  14,  98). 

Resin  of  Fem-root,  —  Qeiger  {Ma^.  Pharm.  17,  78). 

Acrid  resin  of  Jatropha  Ourcas.  Soubeiran  (/.  Pharm,  15,  604; 
Br.  Arch.  33,  207). 

Acrid  soft  resin  of  the  root  of  Iris  florentina,  A.  Vogel  (J.  Pharm.  1, 
184). 

Besins  of  Juniper-berries. 

Resins  of  Junq>er-herries.  —  Contained  in  the  old,  but  not  in  the 
fresh  berries,  being  formed  from  volatile  oil  (Rebling,  N.  Br,  Arch. 
67,  228).  —  a.  The  resin  obtained  by  boiling  the  alcoholic  extract 
with  water  is  dingy-green,  brittle,  and  triturable  to  a  grey-green 
powder.  Has  a  faint  odour  of  juniper-berries,  but  no  taste ;  softens 
and  melts  when  warmed.  In  boiling  potash-ley  it  becomes  harder  and 
more  compact,  without  dissolving,  ft  dissolves  in  cold  aqueous  am- 
monia, forming  a  light  green  solution,  from  which  it  is  precipitated  by 
acids.  It  dissolves  in  alcohol,  ether,  and  volatile  oils,  less  easily  in 
fixed  oils  (Trommsdorff). 

h.  Steer's  Juniperin.  When  juniper-berries,  after  being  washed 
out  with  water,  are  distilled  to  obtain  the  volatile  oil,  the  residue,  if 
strained  while  hot,  deposits  in  the  still,  on  cooling  and  evaporation,  a 
sediment,  which  must  be  treated  with  cold  and  boiling  alcohol  in  suc- 
cession. The  resulting  extracts,  when  cooled  and  distilled,  deposit 
successively  wax  and  green  resin,  and  finally  juniperin  as  a  yellow 
powder,  which  then  cakes  together  to  a  resin,  and  as  such  is  separated 
and  washed.  It  is  converted,  by  trituration  with  water,  into  a  yellow 
powder,  which  dissolves  completely  in  60  pts.  of  water,  and  is  taken 
up  by  ether  when  agitated  therewith.  The  juniperin  left  on  evapora- 
tion of  the  ether  is  light  yellow,  and  burns  with  flame,  emitting  the 
odour  of  juniper.  It  dissolves  in  oil  of  vitriol  with  light  yellow  colour, 
changing  to  red-brown  on  standing,  and  in  anmionia  with  gold-yellow 
colour  (Pr.  Steer,  Wien.  Acad.  Ber.  21,  383). 

YOL.  xvn.  2  6 
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Eesin  of  Laurel.    Bonaistre  (J.  Pharm.  10,  80). 

Besina  of  the  hark  of  Lopez-root.  The  ethereal  extract,  washed  with 
water,  is  resolved  by  cold  alcohol  into  a  sparingly  soluble  resin, 
melting  at  170'',  and  containing  64*25  p.  c.  C,  and  7*99  H.,  and  an 
easily  soluble  resin  melting  at  48°,  containing  69*54  p.  c.  C,  and 
7*43  H.  Both  resins  are  soluble  in  caustic  potash,  and  precipitable 
therefrom  by  acids,  and  are  not  decomposible  by  acids  with  formation 
of  sugar.  —  An  alcoholic  extract  of  the  bark  which  has  been  exhausted 
with  ether  leaves  on  evaporation  a  third  resin,  which,  after  washing 
with  warm  water,  is  brittle  and  tasteless,  melts  at  135'^,  and  contains 
62*38  p.  c.  C,  and  3*92  H.  It  dissolves  freely  in  aqueous  alkalis,  from 
which  it  is  precipitated  by  acids ;  does  not  form  sugar,  and  is  nearly 
insoluble  in  ether  (Schnitzer,  Pharm,  Viertelj,  11,  1). 

Eeain  of  Lycoperdon  cervinum,     Biltz  (N.  Tr,  11,  2,  58). 

Acrid  resin  of  Manna.  —  Manna  is  suspended  in  an  equal  weight  of 
water,  and  shaken  repeatedly  with  ether,  which  takes  up  the  resin, 
together  with  a  little  acid  (both  in  very  small  quantity).  The  yellow 
ethereal  solution  leaves  on  evaporation  a  yellow  resin,  which  is  washed 
with  water,  and  dissolved  in  hot  absolute  alcohol.  The  alcoholic  solu- 
tion, separated  from  the  white  powder  deposited  on  cooling,  is  rendered 
milky  by  water :  it  is  coloured  darker,  and  precipitated  by  ammoniacal 
nitrate  of  silver,  only  on  standing  for  some  time,  and  yields  with 
alcoholic  neutral  acetate  of  lead,  especially  on  addition  of  ammonia,  8 
brown  precipitate,  which  on  one  occasion  contained  35*75  p.c.  C, 
4*46  H.,  13*15  0.,  and  4664  PbO,  and  on  another  occasion,  25*27 
p.c.  C,  312  H.,  13*19  0.,  and  5842  PbO  (Leuchtveiss,  Ann.  Pharm. 
53,  131). 

Begin  ofMedicago.    Bemays  {Bepert.  [8]  6, 829). 

Acrid  resin  of  Badix  Meu.  Beinsch  {Jahrb.  pr.  Pharm,  2,  302  ;  14, 
SS8). 

Besin  of  the  Brazilian  Clove  (Persea  oaryophyllata).  Trommsdorff 
{N.  Tr.  23,  1,  12). 

Besin  of  Oenanthe  crocata.    Cormerais  {J.  Chim.  mid.  6,  469). 

Besin  of  Oenanthe  fistulosa.    Gerding  (/.  pr.  Chem.  44,  175). 

Besins  of  Ghana  Paradisi.  —  Grains  of  Paradise  contain  a  resin  pre- 
cipitable from  the  alcoholic  solution  by  alcoholic  neutral  acetate  of 
lead,  and  a  second  resin  not  precipitable  (Sandrock,  N.  Br.  Ardi.  73, 
18). 

Besin  of  Spanish  pepper.  Capsidn.  —  Obtained  as  a  yellowish-red 
or  red-brown,  thick  resin,  having  an  extremely  burning  taste,  by 
exhausting  the  alcoholic  extract  of  the  pepper  with  ether,  and  evapo- 
rating the  solution.  It  becomes  thicker  in  sunlight.  Dissolves  slightly 
in  water,  to  which  it  communicates  its  harshness.  It  dissolves  easily, 
with  red-brown  colour,  in  caustic  potash,  alcohol,  ether,  and  oil  ot 
turpentine:  hardens  to  a  solid  compound  with  baryta  (Buchholz, 
Taschenbuch^  1816,  1 ;  Braconnot,  Ann.  Chim.  Phys.  6,  1,  and  122  ; 
Bepert.  26,  157).    Dilute  acids  extract  from  the  red-brown  resin  a 
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pdsonous  non-alkaline  snbstance,  which  inflames  the  skin :  it  does  not 
yield  ciystals  with  adds,  and  is  precipitated  from  its  solutions  by 
alkalis  in  yellowish-brown  flocks  (Landerer,  Pharm,  Viertelj,  8,  34)* 

Begins  of  Petasites  vulgaris.  —  The  alcoholic  tincture  of  the  dried 
root,  when  submitted  to  distillation,  leaves  a  sticky  mass,  consisting  of 
petasite  balsam.  When  this  is  boiled  for  some  hours  with  moderately 
strong  caustic  soda,  a  portion  of  it  (the  petasitic  acid)  dissolves,  whilst 
a  volatile  oil  is  driven  off,  and  a  pale-yellow  resin,  Reinsch's  petasite, 
remains  undissolved.  The  two  bodies  are  separated;  the  alkaline 
solution  is  precipitated  by  phosphoric  acid ;  and  the  yellow-brown  flocks 
are  collected,  washed  with  water,  dissolved  in  alcohol,  and  the  solution 
is  left  to  evaporate.  Petasitic  acid  forms  brown  crystalline  flocks, 
having  an  acrid,  harsh  taste :  it  gradually  turns  brown  with  hydro- 
chloric or  sulphuric  acid,  dissolves  in  dilute  caustic  soda,  and  yields  a 
volatile  oil  by  dry  distillation.  —  Petasite  smells  like  the  root,  is  not 
acted  on  by  strong  caustic  soda,  and  yields  by  dry  distillation,  a  yellow 
oil  having  an  odour  of  radishes.  Its  alcoholic  solution  mixed  with  a 
little  hydrochloric  or  sulphuric  acid,  assumes  a  fine  emerald-green 
colour,  which  changes  to  blue,  and  ultimately  to  brownish-green,  when 
hydrochloric  acid  is  employed  (Reinsch,  N.  Jahrb.  Pharm.  4,  257). 

Besins  of  Pimpinella  Saxifraga.     Bley  (¥.  Tr.  12,  2,  80), 

The  resin  of  the  root  of  Podophyllum  peUatum  (PodophylUn)  is 
obtained  by  evaporating  the  alcohoUc  tinctuJDe  to  a  syrup,  precipitating 
with  water,  and  washing.  It  is  very  bitter,  and  acts  as  a  purgative. 
It  dissolves  in  alcohol  and  ether,  and  is  partially  saponified  by  alkalis. 
—  Ether  extracts  from  the  root  a  black,  less  active  resin  (Gadburyf 
Pharm.  Joum.  18,  179 ;  Chem.  Centr.  1859,  46). 

Resins  of  Poplar-huds.  —  From  the  buds  of  the  black  poplar: 
Pellerin  (/.  Pharm.  8,  434) ;  Schrader  (A.  Oehl.  6, 578) ;  from  the  buds 
of  Populus  balsamifera:  Hegstrom  (Crell.  N.  Entd.  8,  171);  from  the 
bark:  Wittstein,  Pharm.  Viertelj.  6,  47).  Hallwachs  obtained  from 
poplar-buds,  the  crystals  already  mentioned  (xv,  444) ;  Piccard  ob- 
tained chrysic  acid,  C"H*0'  (Zuricher  Milth.,  J.  pr.  Chem,  93,  869 ; 
Zeitschr.  Ch.  Pharm.  8,  188). 

Acrid  soft  resin  from  Semen  Ricini.    Soubeiran  {J.  Pharm.  15,  607). 


Resins  of  Squill  (Scilla  Maritima). 

The  investigations  on  SciUitin,  the  active  ingredient  of  the  bulb 
of  Scilla  maritima  (ffandbuch.  viii.,  [2],  87),  have  not  determined 
whether  it  is  to  be  classed  with  the  resins,  the  alkaloids,  or  the  bitter 
principles.  —  Mandel  {Compt.  rend.  51,  87)  distinguishes  two  peculiar 
bodies,  the  poisonous  and  irritating  sculinn,  and  the  non-poisonous 
sdllitin,  but  adds  nothing  further  concerning  them.  Schroff  (N.  Repert. 
14,  241)  also  distinguishes  a  narcotic  principle  (scilUtin)  and  an  acrid 
non- volatile  principle.  Bighini  (Repert.  63,  87)  regards  scillitin  aff 
impure  veratrin. 

a.  According  to  Tilloy  (J.  Pharm.  12,  685.— i^.  J.  Pharm.  28, 
406 ;  Pharm.  Centr.  1854,  98)  squill  contains  no  volatile  acrid  principle^ 
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bat  cr3^ta]8  of  citrate  [oxalate  (SchrofiF)]  of  lime,  which  irritate  and 
inflame  the  skin  when  rubbed  upon  it.  The  active  constituentB  are 
an  acrid  resin  and  a  bitter  substance. 

Dried  squill-powder  gives  up  to  ether  an  agreeably-smelling  yellow 
fat  (or  fatty  add  t)  which  may  be  freed  from  adhering  bitter  substance 
by  means  of  hot  water.  When  the  powder  which  has  been  exhausted 
with  ether  is  exhausted  with  alcohol,  a  very  acrid  and  bitter  tincture  is 
obtained,  leaving  on  evaporation  an  acrid  resin,  which  is  freed  from 
adhering  fat  by  ether,  and  from  sugar  by  water.  This  resin  is  very 
poisonous ;  it  softens  in  hot  water,  dissolves  in  alkahs  and  alcohol,  and 
is  not  altered  by  acids.  —  The  bitter  substance  is  extracted  by  hot 
water  from  squil)  previously  treated  with  ether  and  alcohol ;  it  is  pre- 
cipitated from  the  liquid  by  charcoal,  which  gives  it  up  again  to  bomng 
alcoh(d  (Tilloy). 

h.  Vogel  (Schw.  6,  101)  and  Lebourdais  (N.  Ann.  Chim.  Phys,  24, 
62 ;  Ann,  Pharm.  67,  252)  prepare  the  bitter  substance  as  follows : — 

1.  Vogel  exhausts  the  concentrated  juice  with  alcohol,  evaporates 
the  tincture,  dissolves  the  residue  in  water,  precipitates  tannic  acid  with 
neutral  acetate  of  lead,  removes  excess  of  lead  by  means  of  hydro- 
sulphuric  acid,  again  filters,  and  evaporates.  There  then  remains 
scillitin,  together  with  sugar  and  salts,  in  the  form  of  a  colourless, 
friable  mass,  which  has  a  very  bitter,  afterwards  sweetish  taste,  and 
causes  vomiting  and  purging.  This  mass  softens  quickly  in  the  air, 
and  dissolves  easily  in  water  and  absolute  alcohol,  and  in  vinegar.  — 
2.  Lebourdais  precipitates  the  highly  coloured  and  very  viscid  decoction 
of  squill  with  neutral  acetate  of  lead,  and  agitates  the  cold  filtrate  with 
purified  animal  charcoal  till  it  loses  its  colour  and  bitterness.  The 
charcoal  is  then  washed  and  dried,  and  boiled  with  alcohol,  which  takes 
up  the  scillitin,  and  leaves  it  behind  on  evaporation.  —  Amorphous, 
neutral,  non-hygroscopic  mass,  which  decomposes  easily  when  heated, 
dissolves  with  purple  colour  in  oil  of  vitriol,  afterwards  blackening, 
and  is  decomposed  by  nitric  add.  —  A  portion  placed  upon  the  tongue 
produces  the  sensation  of  a  caustic.  —  Bley  (N.  Br,  Arch.  61,  141) 
operated  in  the  same  way  as  Lebourdais,  avoiding  too  great  heat,  and 
obtained  by  spontaneous  evaporation,  long  colourless  flexible  needles, 
having  a  very  bitter  taste,  becoming  amorphous  when  gently  warmed, 
and  not  afterwards  susceptible  of  crystallisation.  —  Aocording  to 
Wittstein  {Repert.  [3]  4,  200),  the  bitter  of  squill  is  not  precipitable 
by  basic  acetate  of  lead,  nor  by  hydrated  oxide  of  lead,  wnich  latter, 
however,  precipitates  the  acrid  constituent. 

c.  Marais  {N.  J.  Pharm.  31,  130)  and  Landerer  {Beperi.  47,  442) 
believed  they  nad  obtained  an  alkaloid,  which  Tilloy  was  not  able  to 
isolate. 

1.  Marais  exhausts  either  the  dried  squill  with  56  p.  c.  alcohol,  or 
the  fresh  bulbs  with  alcohol  of  90  p.  c,  mixes  the  tincture  with  milk 
of  lime,  agitates  with  ether,  separates  the  supernatant  layer  of  liquid, 
and  evaporates,  whereupon  scillitin  and  fat  remsdn,  the  latter  of  which 
is  removed  by  again  dissolving  the  residue  in  alcohol.  —  Amorphous, 
hygroscopic,  pale-yellow  mass,  having  a  penetrating  bitter  taste,  and 
an  alkaline  reaction.  —  It  dissolves  in  oil  of  vitriol,  forming  a  violet 
solution,  from  which  water  precipitates  green  flocks,  and  in  nitric  add 
with  red  colour,  which  quickly  disappears ;  it  is  insoluble  in  hydro- 
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chloric  add,  but  soluble  in  ammonia  and  caustic  alkalis,  becoming 
decomposed  and  iosing  its  bitter  taste.  When  heated  with  hydrate  of 
potash,  it  evolves  ammonia.  It  does  not  dissolve  in  water.  Produces 
with  sesquichloride  of  iron  an  orange-yellow,  and  with  bichloride  of 
platinum  a  yellow  precipitate,  and  combines  with  acetic  add.  It 
dissolves  in  alcohol  and  ether.  Taken  internally,  it  acts  as  an  emetic 
and  violent  purgative,  and  afterwards  as  a  narcotic  (Marais). — 
2.  Landerer  digests  the  crushed  inner  portions  of  squill  with  very  dilute 
sulphuric  acid,  boils  down  the  filtrate  to  one-half,  saturates  it  with  lime, 
and  sets  it  aside  for  three  days ;  then  collects  and  dries  the  residue, 
When  this  residue  is  boiled  with  alcohol,  the  filtrate  deposits  on  evapo- 
ration a  very  small  quantity  of  extremely  bitter  needles,  which  are 
insoluble  in  water,  and  sparingly  soluble  in  alcohol.  The  needles  have 
an  alkaline  reaction  and  neutralise  acids,  forming  therewith  crystaili- 
sable  salts,  which  melt  when  heated  (evolving  vapours  which  excite 
coughing),  and  carbonise,  but  do  not  leave  a  trace  of  lime.  This  body 
does  not  appear  to  be  obtained  from  dried  squill. 

Besin  of  Radix  Sumbulua.  Sumbul  balsam,  —  When  an  ethereal 
extract  of  the  root  is  evaporated,  and  the  residue  is  freed  from  wax  by 
dissolving  it  in  75  p.  c.  alcohol  and  again  evaporating,  there  remains 
a  clear  pale-yellow  mass  of  the  consistence  of  Venice  turpentine; 
Reinsch's  sumbul  balsam.  A  few  drops  of  this  body,  heated  in  a  warm 
glass  tube  assume  an  ohve-green,  afterwards  indigo-blue  colour. 
When  submitted  to  dry  distillation,  it  yields  a  yellow  and  a  green  oil, 
and  at  last  a  dark-blue  oil  which,  according  to  Sommer  {N»  Br.  Arch. 
98,  1),  contains  umbelliferone,  the  retort  at  the  same  time  being  filled 
with  blue  vapours.  —  On  dropping  the  balsam  into  oil  of  vitriol,  the 
liquid  assumes  a  fine  purple  colour,  whereupon  water  throws  down 
blue  flocks.  Oil  of  vitriol  likewise  produces  a  Hlac  or  purple  precipitate 
in  the  alcoholic  solution.  —  When  the  balsam  is  melted  with  pieces  of 
caustic  potash,  and  the  mass  is  treated  with  a  little  water,  angelate 
of  potash  (x,  415)  is  dissolved,  whilst  sumbulamate  of  potash  remains 
behind.  The  latter  body,  when  dissolved  in  water  and  decomposed  by 
dilute  sulphuric  add,  yields  sumbulamic  acid  in  the  form  of  a  turpentine- 
like mass,  which  crystallises  in  soft  yellow  needles  on  standing  for 
some  weeks.  Its  potash-salt  is  crystalline;  its  solution  in  absolute 
alcohol  acquires  a  violet  to  blue  colour  when  hydrochloric  acid  gas 
is  passed  into  it,  and  yields  by  distillation  a  colourless  oil  which 
may  be  freed  from  acid  by  carbonate  of  potash,  and  is  coloured  violet 
or  blue  by  oil  of  vitriol :  probably  the  vinjc  ether  of  sumbulamic  add 
(Reinsch,  Jakrb.  pr.  Pharm.  6,  300 ;  7,  79 ;  13,  68). 

Besin  of  Taraxacum  officinale.     Polex  (N.  Br.  Arch.  19,  51). 

Besm  of  the  Tea  plant.    Mulder  (Pogg.  43,  633). 

Besin  of  Tonnentil  root.    Meissner  {Berl.  Jab/rb.  29,  2,  69). 

Hard  resin  of  blue  Orape-skins.  Nees  v.  Esenbeck  (Br.  Arch.  20, 
196). 

Acrid  Besin  of  Truffles.     Riegel  (Jahrb.  pr.  Pharm.  7,  226). 

Turpeth'resin.  (Appendix  to  xvi,  405.)  From  the  root  of  Ipomcea 
Turpethum.  The  root  yields  4  p.  c.  of  resin,  ^th  of  which  is  soluble  in 
ether. 
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The  root  is  exhausted  with  cold  water  and  dried,  afterwards 
coarsely  comminated  and  exhaosted  with  alcohol.  After  distilling  off 
the  alcohol  from  the  brown  tincture,  the  resin  is  precipitated  by 
water,  and  repeatedly  boiled  with  water  and  dried,  then  shaken  four 
or  five  times  with  ether,  and  precipitated  from  the  alcoholic  solution 
with  ether  an  equal  number  of  times.  The  resin  thus  obtained  is 
turpethm. 

Brown-yellow,  inodorous,  tasteless  at  first,  afterwards  bitter. 
Gannot  be  decolorised.  Triturable  to  a  greyish  powder,  extremely 
imtating  to  the  mucous  membranes.    Melts  at  183  . 

SpirgatiB. 
mean  (4). 

68  0 408    W-66    6660 

66  H    66    7-77    781 

82  0 266     86-67     8669 


C^fl»K)»     ....     720    100-00    100-00 

Of  the  same  oomposition,  therefore,  as  lalapin  (zvi,  407)  and  scammonin  (xri. 
406)  but  distiiiguishea  therefrom  by  its  insoIubiBty  in  ether. 

Turpethin  melted  on  platinum-foil  acquu*es  a  brown  or  black  colour, 
evolves  an  acrid  odour,  takes  fire»  and  burns  with  a  bright  smoky  flame, 
leaving  charcoal.  It  dissolves  slowly  in  oil  of  vitriol^  forming  a  fine 
red  solution,  which  is  coloured  by  water  first  a  deeper  red  and  after« 
wards  brown  and  black.  —  It  is  decomposed  by  boiling  with  minercU 
acids  into  turpetholic  add  and  sugar : 

0«H««0»  4-  12 HO  -  C^»H«0»  +  8C«H»K)» 

Under  the  influence  of  strong  baees  it  takes  up  water  and  forms  salts  of 
turpethic  acid. 

Turpethin  dissolves  easily  in  alcohol^  but  not  in  ether  (Spirgatis, 
N.  Egpert.  13,  97  ;  Jl  pr.  Chem.  92,  97. 

Turpethic  acid. — Obtained  from  turpethin  by  dissolving  it  in  baryta* 
water,  in  the  same  manner  as  jalapic  acid  is  obtained  from  jalapin. 

—  Amorphous,  yellow,  shining,  translucent,  veiy  hygroscopic  mass. 

—  Inodorous,  and  of    sourish    bitter    taste.     Has  a  strongly  add 
reaction. 

Spirgatis. 
mean, 

68  0 408    68  97    6888 

60  H 60    7-94    7*90 

86  0 288    8809    


C*H"0»     ....    766    100-00    100-00 

Contains  1  at.  HO  more  than  jalapic  aoid. 

Turpethic  acid  bums  on  platinum  foil  with  a  bright  smoky  flame.  — 
When  treated  with  mineral  acids,  it  breaks  up  into  turpethoUo  acid  and 
sugar: 

C"^"0«  +  8H0  =  0^»0»  +  8C"H>K)» 

The  sugar  is  susceptible  of  fermentation,  tastes  sweet,  and  smells 
of  caramel  when  heated.  —  Turpethic  acid  dissoiveB  in  ufoter 
(Spirgatis). 

Turpethic  add  forms  a  sem-acid  and  a  numo'ocid  baryta-salt. 
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68  0 

8emi-aeid. 

46-78    .... 

651    .... 

80-52    .... 

1719    .... 

Spirgaiis. 
45-58 

68  H    

6*68 

84  0     

2  BaO    

272    

153    

....      80-49 
17-80 

0"H"Ba»0» 
68  0    

.^.    891     

Mono-acid. 
>.•     4UCI         ........ 

...      59       

...     280       

...      76-6    

10000    .... 

49-54    .... 

716    .... 
8400    .... 

9-30    .... 

....     100-00 

Spirgatifl. 
49-55 

69  H    

7*22 

BaO    

8410 
9-18 

C«H»BaO»  ....    823-5    

10000    .... 

....      10000 

Turpetholic  acid.  — Obtained,  together  with  sug^r,  by  boiling  turpe- 
thin  or  turpethic  add  with  acids,  in  the  same  manner  as  jalapinolic 
acid  is  obtained  from  jalapin  (xvi,  401).  It  is  purified  by  washing  and 
mehing  it  with  water,  dissolving  in  weak  alcohol,  decolorising  with 
animal  charcoal,  and  crystallising  three  or  four  times  from  dilute 
alcohol. 

White  mass,  consisting  of  microscopic  needles  and  tufts.  Melts 
at  about  88^.    Inodorous ;  tastes  harsh.    Has  an  add  reaction. 


192    

82    

66-67 

nil 

22-22 

SpirgatiB. 
fnean. 
66-63 

82  H 

11-21 

8  0 

64    

••••..*■                 ^^  ifa 

C»H«0»  288    10000    10000 

Oontains  2  at  water  more  than  jalapinolic  acid  (xvi,  401). 

Decomposes  when  heated,  in  the  same  manner  as  jalapinolic  add, 
emitting  an  extremely  irritating  odour,  and  leaving  porous  charcoal. 

Soda-salt.  —  Dazzling- white,  silky  mass,  appearing  under  the  micro- 
scope as  rhombic  plates  with  angles  of  558  and  125°. 


82  0... 
81  H 
7  O  .... 
NaO 


192 
81 
66 
81 


61-94 
10-00 
1806 
1000 


....•••. 


SpirgatiB. 

61-90 

9-99 

1803 

1008 


C^H«NaO« 


810    100*00 


100-00 


Baryta-acdt  —  Amorphous. 

Spirgatis. 

82  0 192  68-99  63-60 

81 H 81  8-72  8-76 

7  0 66  15-76  1602 

BaO 76-6  21*54  21-63 

0«H»BaO8  ....    866-6    10000    10000 

The    acid    dissolves    easily   in    cdcoholj    less    easily    in    ether 
(Spirgatis). 

JSeain  of  Valerian  root  (TrommsdorfE,  Ann.  Pharm»  x,  10,  222). 
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E.  Aldehyde-resin, 

LiEBiG.    Ann.  Pharm,  14,  158. 

Blbt.    JV^.  Tr.  25,  2,  79. 

Wbidenbusch.    Ann,  Pharm.  66,  152 ;  Pharm.   Centr.  1848,  852 ;  J. 

pr.  Chem.  46,  252 ;  Chem.  Qaz.  1849,  84 ;  Lieb.  Kopp'a  Jahresber. 

1847  and  1848,  648. 
Fr.  G&tz,    iVT.  Hepert.  12,  145. 

Formation,    1.  By  heating  aldehyde  with  caustic  potash  (viii,  278) 

(Liebig*).  The  penetrating  odour  evolTed  in  the  reaction  is  due  to  the  formation 
of  a  thick  eolden-jellow  oil,  haying  an  odour  of  cinnamon  and  rapidly  oonverled  by 
oxidation  in  the  air,  or  with  nitric  acid,  into  a  resin  different  fiom  aldehyde-resin 
(Weidenbusoh). 

*-*  2.  By  warming  acetal  (ix,  40)  with  alcoholic  potash  in  presence  of 

air  (Liebig). 

Dobereiner  (Schw.  88,  327 ;  64,  466)  previously  noticed  the  forma- 
tion of  a  resin  on  burning  alcohol  containing  potash  in  his  vinegar- 
lamp  (viii,  207) ;  his  oxygen-ether  (viii,  274)  is  likewise  oxidised  by 
potash,  and  more  quickly  by  oil  of  vitriol,  to  an  indifferent  yellow 
resin,  soluble  in  alcohol  and  ether,  and  bleaching  in  sunUght  —  Wood- 
spirit  and  fusel-oil,  in  contact  with  platinum,  air,  and  potash,  also  form 
resins,  though  more  slowly  than  alcohol  (Gotz). 

The  brown  colour  developed  in  alcoholic  potash  on  standing,  or  on 
evaporating  the  solution  in  air,  is  due  to  the  aldehyde-resin  formed 
(Liebig).  On  boiling  an  alcoholic  solution  of  soda  and  saturating  it  with 
an  acid,  a  brown  resin  is  obtsdned,  soluble  in  alkalis  and  of  varying  com- 
position. The  same  solution  heated  in  sealed  tubes  yields  a  red  resin 
msoluble  in  alkalis.  A  body  having  the  same  composition  as  the  last 
is  obtained  also  from  wood-spirit :  it  contains,  on  the  average,  74-88 
p.  o.  C,  8*74  H»,  and  16*38  0.,  and  may  be  represented  by  the  formula 
C"H«0»  (calc.  75*0  p.  a  C,  8-33  H.,  and  16*67  O.).  It  is  probably 
formed  from  3  atoms  of  aldehyde  by  the  elimination  of  4  at.  water. 
Formic  acid  is  also  produced  in  the  reaction ;  but  if  a  little  acetate  or 
formiate  of  soda  is  added  to  the  alcoholic  soda,  the  resin  produced  con- 
tains 82-31  p.  c.  0.  and  8*69  H.  (Mylius,  Chem.  News,  1865,  148 ;  ZeU- 
schrift  Ch.  Pharm.  8,  526). 

When  aldehyde  is  heated  to  160^  in  a  sealed  tube  for  100  hours,  a 
resin  free  from  oxygen  is  formed,  together  with  water,  alcohol,  and 
acetic  acid.  The  resin  contains  4  atoms  of  carbon  to  2  atoms  of 
hydrogen  (Berthelot,  Compt.  rend.  56,  703 ;  Ann.  Pharm.  128,  256). 

Preparation-  1.  Aldehyde  (Weidenbusch),  or  the  liquid  rich  in 
aldehyde  obtained  by  distilling  alcohol  with  sulphuric  acid  and  oxide  of 
manganese  (viii,  276, 3)  (Liebig)  is  heated  with  solution  of  caustic  potash, 
and  the  resin  thereby  produced  is  washed  with  water ;  the  smell  of  vola- 
tile oil,  however,  is  not  completely  removed  even  by  washing  with  boil- 
ing water  (Weidenbusch).  On  precipitating  the  resin  from  its  solution 
in  caustic  potash  with  dilute  sulphuric  acid,  boiling  the  filtered  solution 
in  warm  alcohol,  after  addition  of  water,  to  expel  the  alcohol,  and 
drying  the  precipitated  resin  at  100°  in  a  vacuum  (see  analysis  h)  it  is  no 
longer  soluble  in  water  and  but  incompletely  soluble  in  alcohol  (Liebig), 
—  2.  Solution  of  caustic  potash  of  sp.  gr.  1*26  is  introduced,  together 
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with  some  platinum-black,  into  a  vessel  filled  with  vapour  of  alcohol, 
which  is  opened  from  time  to  time.  The  potash  quickly  assumes  a 
yellow  colour,  and  deposits  a  dark-brown  granular  resin,  which  must  be 
washed  with  as  little  exposure  to  the  air  as  possible.  Thus  obtained, 
it  contains  about  9  p.  c.  of  a  resin  soluble  in  alcohol,  which  is  probably 
a  product  of  oxidation,  and  may  be  removed  by  washing  with  alcohol 
(G6tz). 

Bley  distils  a  mixture  of  1  part  of  nitric  acid  of  sp.  gr.  1*24  and 
4  parts  of  alcohol,  and  after  rectifying  the  distillate  over  chloride  of 
calcium,  mixes  it  with  caustic  potash,  so  long  as  a  yellow  precipitate  is 
produced.  He  then  washes  the  precipitate  with  water,  dissolves  it  in 
ether,  and  evaporates  the  solution.  This  aldehyde-resin  is  brittle, 
pale-brown,  and  easily  fusible :  it  is  decomposed  by  nitric  acid,  black- 
ened by  oil  of  vitriol,  and  is  soluble  in  warm  hydrochloric  and  acetic 
acids,  and  precipitable  from  the  latter  solution  by  water.  It  dissolves 
very  slightly  in  warm  aqueous  ammonia  and  potash ;  in  cold  absolute 
alcohol,  but  in  alcohol  of  80  p.  c.  only  on  warming ;  and  rapidly  in  ether 
and  acetate  of  ethyl,  as  well  as  in  warm  oil  of  turpentine  and  oil  of 
almonds. 

Properties.  Dark-brown,  hard  resin,  triturable  to  a  pomegranate- 
yellow  [pale-brown  (Liebig)]  powder  ^WeidenbuschJ.  Red,  friable 
mass,  resembling  dragon's  blood,  turning  paler  ana  at  last  fawn- 
coloured  in  the  air  (Gotz).     Tasteless. 

Liebig.  WeidenbuBoh.  Gotz. 

a,  h,  fL  b. 

at  100*  over  oU  of  vitrol,     in  vacuo, 

O  ....      65-68    73S4    lQ4fi    65*62    53-21 

H....        708    7-76    7-97    7*99    7-58 

O  ....      27-24    18-90    15-63     26-39    89-26 

100-00    100-00     100-00     10000    10000 

Liebig  suppofles  a  to  contain  potaeb.  —  G^tz  gives  for  ibe  resin  a,  wbiob  is  in- 
soluble in  alcohol,  tbe  formula  CtPH^O'^  :  h  is  tbe  portion  soluble  in  alcohol  and 
precipitable  as  a  lemon-yeUow  powder  by  etber  and  chloroform  \  Gotz  assigns  to  it 
the  formula  C»H»0». 

Aldehyde-resin,  dried  at  a  moderate  heat  in  the  air  and  afterwards 
at  100°,  exhales  a  spirituous  odour  and  sometimes  takes  fire  and  bums 
like  tinder.  —  When  strongly  heated  it  bums  like  a  resin,  leaving  a 
shining  charcoal  (Liebig),  —  The  brown  alcoholic  solution  is  decolorised 
by  a  Uttle  chlorine^  whereupon  water  throws  down  a  white  powder 
containing  chlorine  (Weidenbusch).  —  Neither  the  resin  insoluble  in 
alcohol  nor  that  soluble  therein  is  decomposed  by  fused  alkaUs 
(Gotz). 

Aldehyde-resin  gradually  dissolves  when  washed  with  watery 
forming  a  dark-brown  solution.  It  is  insoluble  in  bisulphide  of  carbon 
(Gotz),  partially  soluble  in  oil  of  vitriol^  from  which  it  is  precipitated 
by  water,  and  nearly  insoluble  in  alkalis  (Weidenbusch).     See  above. 

The  resin  prepared  according  to  1  dissolves  easily  in  alcohol  and 
ether  (Liebig ;  Weidenbusch) ;  that  prepared  according  to  2  is  insoluble 
in  alcohol,  ethef ,  %nd  chloroform  (Gotz). 
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Sboond  Affkmbix  to  Gompounds  oontainino  40  ATOMS  OF  Oabbon. 

HumotiB  Substances. 

Vauqueun.    Ann.  Chim.  21,  29  ;  Crell.  Ann.  1798,  1,  424. 

Elapboth.    a.  OM.  4,  329. 

Th.  Saussusb.    a.  OekL  4,  684. 

EiNHOP.    A.  GehL  6,  381. 

Pkoust.     /.  Phi/8.  63,  320 ;  N.  OM.  8,  374. 

Bbacomnot.    Ann.  Chim.  61,  187 ;  N.  Oehl.  9,  132.  —  Ann.  Ckbn.  80, 

289.  —  Ann.  Chim.  Phya.  12,  189 ;  Schw.  27,  344 ;  Qilb.  63,  366.  — 

Ann.  Chim.  Phys.  31,  40. 
Bebzelius.     Thorns.  Ann.  2,  314. — Seher.  Ann.  7,  224. — Pogg.  13,  84. 

—  Pogg.  29,  3,  and  238. 
Sprenoel.     Kastn.  Arch.  7,  163 ;  8,  145. 
BouLLAT.    J.  Pharm.  16,  165. 

Malaguti.    Ann.  Chim.  Phys.  59,  313  ;  /.  Pharm.  21,  443. 
Hebicank.    /.  pr.  Chem.  12,  277 ;  22,  65  ;  23,  375 ;  25, 189 ;  27,  165 ; 

34,  156. 
Peligot.    Ann.  Chim.  Phys.  67,  157;  73,  208;  abetr.  /.  pr.  Chem.  18, 

188. 
Mulder.    J.  pr.  Chem.  16, 246 ;  21,  203,  and  331 ;  32,  325. 
P.  Thenard.     Compt.  rend.  44,  980 ;  49,  289  ;  52,  444 ;  Par.  Soc.  Bull. 

1861,  33,  and  60.  —  Compt.  rend.  52,  792,  53,  1019. 

The  uncrystallisable  brown  or  black  snbBtanoes  produced  by  the 
decay  of  many  organic  compounds,  more  especially  of  vegetable  tissues, 
and  resembling  t£e  bodies  formed  by  the  action  of  acids  or  alkalis  on 
sugar  and  woody  fibre,  are  distinguished  by  the  general  name  AvrntM, 
humous  substance^  mould,  or  peat'Substance  {Torfmaterie\  which  terms 
include  a  large  number  of  bodies  having  a  similar  external  appearance. 
They  are  distinguished  from  crenic  acid  by  the  easy  solubility  in  water 
of  the  latter  body,  which,  however,  is  converted  into  insoluble  apo- 
crenic  acid  by  exposure  to  the  air.  The  composition  of  these  bodies 
being  seldom  known,  and  their  formul»  not  determined  with  certainty, 
they  are  here  treated  in  succession. 

Formation  and  Sources.  I.  Himins  is  formed  by  the  decay  of  many 
organic  compounds,  more  particularly  of  vegetable  tissues,  and  con- 
sequently occurs : 

1.  In  Vegetahle  Soil  Concerning  the  formation  of  humus  m  the  soil 
see  Soubeiran  {N.  J.  Pharm.  17,  321 ;  J.pr.  Chem.  50,  291 ;  Lieb.  Kopp^a 
Jahresber.  1850,  651) ;  Blondeau  {Compt.  rend.  57,  414 ;  Chem.  Centr. 
1864,  252).  An  aqueous  extract  of  the  cultivated  soil  of  Versailles 
contained  a  substance  allied  to  sugar  or  dextrin  (Yerdeil  &  Risler, 
Compt.  rend.  35,  95  ;  Lieb.  Kopp's  Jahresber.  1852,  786).  See  also 
Risler  (i\r.  Arch.ph.  not.  1,  305 ;  Kopp^s  Jahresber.  1858,  507). 

2.  In  Stable  manure:  Th^nard's  fumic  add,  Braconnot's  azulmio 
acid,  different  from  the  azulmic  acid  of  this  Handbook  (xi,  375). 

3.  In  rotten  wood  (Berzelius ;  Hermann).  —  The  black-brown  pulve- 
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nilent  residtie  of  an  oak-trnnk  which  had  rotted  in  a  marsh,  contained 
crenic  add,  which  it  gave  up  to  carbonate  of  ammonia,  and  an  acid 
doaely  allied  to  apocrenic  acid,  but  more  completely  precipitable  by 
hydrochloric  add  and  insoluble  in  nitric  acid  (Berzehas,  Pogg.  29,  262). 
—  A  deal  pump-pipe,  which  had  remained  for  a  long  time  out  of 
water,  contamea  in  the  inner  of  the  wood  a  large  quantity  of  crenio 
acid,  and  in  the  outer  layers  principally  apocrenic  add  (Winckler, 
Jahrh,  pr.  Pharm.  20,  10 ;  Lieb.  Kopfs  Jahresber.  1850,  392).  See  also 
A.  Vogel  (N.  Repert.  6,  102). 

4.  In  peat,  of  which  it  forms  the  chief  part,  together  with  undecom- 
posed  woody  fibre  (Einhof ;  Proust ;  Braconnot).  In  bituminous  wood 
(Jameson,  Scher.  J.  7,  419 ;  Braconnot).     In  lignite. 

Concerning  crenic  acid  and  humous  substances  from  peat  (see 
Beinsch  (t7.  pr.  Chem.  24,  274) ;  on  the  humic  acid  of  peat :  Wackenroder 
{J.pr.  Chem.  24,  22);  Soubeiran  (N.  J.  Pharm.  18,  16).  On  humus 
from  lignite,  see  Reinsch  {J.  pr.  Chem  19,  478). 

A  black  humus-like  substance,  probably  rotten  peat,  found  floating 
on  the  water  of  Loch  Dochart,  in  Scotland,  after  the  occurrence  of  an 
earthquake,  contained  76*7  p.  c.  C,  4*7  H.,  and  18*6  0.,  besides  traces 
of  ash  and  nitrogen  (Gregory,  Ann.  Pharm.  61,  365;  Lieb.  ICopp^s 
Jahresber.  1847  and  1848,  808).  —  Haidinger's  dopplerite  is  an  eai-thv 
substance,  occiu*ring  in  a  peat-bed  at  Aussee  in  Styria.  In  the  fresh 
state  it  is  gelatinous  and  brown-black,  but  on  exposure  to  the  air  it 
becomes  elastic  and  caoutchouc-like,  and  contains  vegetable  fibres, 
distinguishable  under  the  microscope.  After  drying  at  100%  whereby 
78'5  p.  c.  of  water  is  expelled,  it  has  a  glassy  lustre,  resembles  pitch, 
and  contains  (after  deducting  ash  and  1*03  p.c.  of  nitrogen)  51*63  p.  c.  C, 
6*34  H.,  and  43*03  0.,  corresponding  to  the  formula  C**H'*0**.  Caustic 
potash  is  without  action  upon  it  after  drying,  but  with  the  fresh  sub- 
stance it  evolves  ammonia,  and  dissolves  a  portion,  which  is  preci- 
pitated again  by  hydrochloric  acid  (Schrotter,  Wien.  Ahad.  Ber.  1849, 
285  ;  Lieb.  Kopp's  Jahresber.  1849,  781).  —  Pigotite,  a  brown  mass  found 
in  layers  on  the  granite  cliffs  on  the  east  and  west  coasts  of  Cornwall, 
probably  formed  from  the  remains  of  plants,  contains  Johnston's 
mudesous  acid  in  combination  with  alumina.  The  acid  is  dark-brown, 
soluble,  not  deliquescent,  and  is  represented  by  the  formula  C^HK)*. 
Its  sHver-salt  contains,  in  addition,  3  at.  AgO. ;  the  alumina-salt  4  at. 
AlH)*,  and  8  at.  HO.  Chlorine  converts  it  into  white  gelatinous  mudesic 
acid  G^HK)^\  Nitric  acid  forms  the  same  add  as  a  brown  deliquescent 
mass  (Johnston,  PhU.  Mag.  Nov.  1840 ;  J.  pr.  Chem.  22,  182). 

5.  In  the  bark  of  many  trees,  especially  in  that  of  Pimis  aylvestrts 
(xv,  487) ;  in  dnchona-barks  Jxvi,  484)  (Berzelius) ;  in  the  bark  of  Salix 
fragilis^  and  abundantly  in  tne  bark  of  the  beech  (Braconnot),  and  in 
that  of  the  oak  and  horse-chesnut  (Thomson). 

An  aqueous  decoction  of  anacahuita-wood  yields  with  neutral 
acetate  of  lead,  a  precipitate  of  lead  oxide  combined  with  tannic  and 
humic  adds,  the  latter  of  which  separates  on  dissolving  the  precipitate 
in  acetic  acid.  When  purified  by  washing,  dissolving  in  aqueous 
ammonia,  and  predpitating  with  hydrochloric  acid,  it  contains,  after 
drying  at  110°,  4511  p.  c.  C,  4*56  H.,  and  50*33  0.,  corresponding  to 
the  formula  C"ff W*  (Ludw.  Miiller,  Pharm.  Viertelj.  10,  532). 

From  the  alkaline  excrescences  of  unhealthy  trees,  more  espedaUv 
of  the  elm,  there  exudes  a  black  mass,  Elaproth's  ulminy  whica 
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Smithson  (/.  Phya.  78,  311)  recognised  as  a  compoand  of  a  hmnous  sub- 
stance with  potash. 

On  mould  of  blighted  com,  see  Grager  {Ann.  Pharm.  8,  67) ;  Lncas 
{Ann.  Pharm.  37,  90) ;  from  Sphoeria  detista,  Knop  {Pharm.  Centr.  1851, 
648).  A  brown  substance  from  Mucar  aepticus  also  belongs  to  this 
place  (Braconnot,  Ann.  Chim.  80,  289). 

II.  By  imperfect  carbonisation  or  combustion,  as  well  as  by  the  dry 
distillation  of  wood  and  other  organic  substances :  humus,  consequently, 
occurs  in  soot  (Braconnot).  See  xt,  159.  —  Charcoal  prepared  at  a  low 
temperature  for  making  gunpowder,  contains  ulmic  acid  (Boullay). 

III.  Many  spring  waters  especially  those  rising  in  peat-bogs,  as 
well  as  the  ochre  which  is  deposited  from  them,  contain  soluble  humous 
substances,  which  are  rendered  insoluble  by  exposure  to  the  air :  Ber- 
zelius's  crenic  and  apocrenic  acida. 

The  water  of  the  Seine  yields  with  sesquichloride  of  iron  (not  m 
excess)  a  precipitate,  from  which  caustic  potash  extracts  an  add 
resembling  apocrenic  acid,  and  containing  63'1  p.  c.  C^  2-7  H.,  24  N., 
and  41-8  0.  (Peligot,  Bull  de  la  Soc.  cTEncourag.  (1864)  63,  542. 

An  acid  occurring  in  the  mineral  water  of  Ronneburg  agrees  in 
many  respects  with  crenic  acid,  but  its  compounds  with  potash  and 
soda,  when  exposed  to  the  air  in  the  moist  state,  take  up  oxygen,  and 
are  converted  into  apocrenates  and  nitrates  (Dobereiner,  J.  pr.  Chem.  1, 

113).  Concerning  Blinle*B  Brunnetu4ure,  which  diffen  from  crenic  acid,  see  Kattn, 
Arch.  S,  399 ;  on  the  crenic  acid  of  the  Moldaa  water,  see  Pleischl  {N.  Br.  Arch. 
17,  81)  s  on  crenic  acid  in  rain-water  see  Salm-HorBtmar  {Pogg,  54,  254). 

IV.  Limonite  and  earthy  vivianite,  clay  iron-stone,  pea-ore,  also 
sand  and  ferruginous  clay  contain  small  quantities  of  humus  (Wiezmann, 
Kastn.  Arch.  12,  442).  On  the  compound  of  humus  with  ferric  oxide, 
see  Ndggerath  &  Mohr,  Ann.  Pharm.  25,  93).  An  oolitic  red  iron-stone 
from  Belgium  contained  4  per  cent,  of  crenate  of  anmionia  (Phipson, 
Compt.  rend.  52,  975 ;  Kopp*s  Jahresber.  1861,  976). 

y.  Human  urine  contains  a  humous  substance,  which  dissolves 
easily  in  aqueous  potash,  and  is  precipitable  by  adds  as  a  curdy  black 
mass,  insoluble  in  water  and  alcohol  (Proust,  Ann.  Chim  Phya.  14,  264). 
Prout's  melanic  acid  {Phil.  Ann.  4,  71 ;  Schw,  36,  188),  precipitated  from 
unhealthy  dark-coloured  human  urine  by  acids,  appears  to  be  identical 
with  the  last.  A  humus-like  substance  from  the  excrement  of  the 
nightingale  also  belongs  to  this  place  (Braconnot,  Ann.  Chim.Phy8. 17, 

386). 

When  horses'  urine  is  precipitated  by  hydrochloric  add,  and 
caustic  potash  is  added  to  the  filtrate,  a  precipitate  of  brown  fiocks  is 
thrown  down,  which,  after  washing,  gives  up  a  large  quantity  of  mag- 
nesia to  warm  hydrochloric  add.  After  being  freed  from  hydrochloric 
acid  by  washing,  and  dried,  it  forms  a  brown-black  powder,  which 
dissolves  very  slightly  in  water  and  in  hydrochloric  and  nitric  acids, 
easily  in  caustic  alksJjs  and  their  carbonates,  also  in  alcohol,  and  is 
precipitated  from  the  alkaline  solutions  by  magnesia-salts.  The  urine 
of  all  graminivorous  animals,  and  guano,  contain  a  similar  substance 
(v.  Bibra,  Ann.  Pharm.  53,  109). 

VI.  By  the  action  of  alkalis  on  woody  fibre,  with  access  of  air 
(Braconnot) ;  of  alkalis  on  dextro-glucose  (or  inverted  sugar) ;  of  acids 
on  cane-sugar  (Malaguti ;  Boullay).    See  zt,  318. 
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Wood-charcoal  made  at  a  temperature  of  320°  is  converted  by 
melted  hydrate  of  potash,  with  access  of  air,  and  more  slowly  by 
aqueous  carbonate  of  potash,  into  an  acid  humous  substance,  which 
dissolves  in  ammonia  and  aqueous  alkalis  (MiUon,  Compt  rend.  51,  249  ; 
Kopp*8  Jahresber.  1860,  68). 

VII.  The  products  formed  by  treating  charcoal  with  nitric  acid 
very  closely  resemble  crenic  and  apocrenic  acids  (Berzelius). 

VIII.  The  brown  residue,  insoluble  in  acids  and  water,  which 
remains  when  cast-iron  is  dissolved  in  nitric  acid,  behaves  towards 
ammonia  in  the  same  manner  as  the  ferric  salt  of  apocrenic  acid,  but 
it  cannot  be  obtained  in  the  pure  state  (Berzelius).     See  y.  216 ;  zi,  875. 

IX.  When  a  mixture  of  carbonate  of  soda  and  phosphorus  is 
heated  to  240°  for  some  hours  in  a  glass  tube,  a  dark-brown  mass  is 
formed,  which,  when  thrown  into  water,  evolves  a  large  quantity  of 
spontaneously  inflammable  phosphoretted  hydrogen,  and  yields  a  brown 
solution  containing  phosphate  and  carbonate  of  soda  together  with 
humous  substance.  The  latter  body  is  precipitated  from  the  brown 
filtrate  by  hydrochloric  acid,  washed  with  water  containing  hydro- 
chloric acid  till  it  begins  to  dissolve  more  freely ;  again  dissolved  in 
dilute  caustic  soda,  and  precipitated  by  hydrochloric  acid.  —  It  is 
amorphous  and  black-brown,  and  has  a  conchoidal  fracture,  resinous 
lustre,  and  slightly  acid  reaction.  It  contains  44*7  p.  c.  of  ash  and 
15  p.  c.  of  phosphoric  acid,  and  in  100  parts  of  the  organic  substance 
forming  the  remainder,  63*88  C,  4*00  H.,  and  32*12  C,  corresponding 
approximately  to  the  formula  C*°H"0".  Its  aqueous  solution  is  pre- 
cipitated by  most  salts  (Dragendorff,  Chem.  Centr.  1861,  865). 

X.  The  compound  of  carbonic  oxide  and  potassium  fonned  in  the 
preparation  of  potassium,  when  dissolved  in  water  and  freed  as  far  as 
possible  from  crystallisable  salts  by  evaporating  the  solution,  yields 
with  dilute  sulphuric  acid  a  brown  humus-like  precipitate.  This  body 
dissolves  with  difficulty  in  cold,  more  freely  in  hot  water,  and  in  weak 
alcohol,  but  not  in  absolute  alcohol  or  ether.  Its  solutions  are  dark- 
brown  or  black,  and  opaque,  and  are  completely  precipitated  by  acids, 
including  acetic  add.  It  dissolves  easily  in  alkalis,  and  is  precipitated 
by  metallic  salts.  The  copper-compound,  obtained  by  mixing  its  solu- 
tion in  weak  alcohol  with  sulphate  of  copper,  contains  at  100°,  on  the 
average,  45*49  p.c.  C,  245  H.,  2*76  N.,  19*11  CaO.,  and  30*19  0., 
corresponding  to  the  formula  C»NH"(y«,3CuO  ( W.  Mayer.  In  Gmelin'a 
Manuscripts). 

Certain  decomposition-products  of  gallic  acid  (xii,  401)  and  tannic 
acid  (xv,  458) ;  the  carbonaceous  mass  obtained  by  treating  alcohol 
with  oil  of  vitriol  (viii,  240) ;  the  substances  produced  by  the  action 
of  hydrochloric  acid  on  albumin  (see  Albumin)  are  all  distinguished 
as  humous  substances. 

On  the  humiu-like  products  formed  by  heating  chloride  of  carbon  with  alco- 
holic potash,  see  Berthelot  (N.  Ann.  Chim.  JPhys.  54,  87 ;  Ann.  Pharm.  109, 121)  : 
on  similar  sabstanoes  resulting  from  the  action  of  sodium  on  chloroform,  in  presence 
of  wood-spirit,  alcohol,  acetone,  &o.,  see  Hardy  (Compt  rend.  54,  470 ;  Chem.  Centr. 
1862,  672.—  Par.  Soc.  BuU.  1863,  339). 
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Humous  Substances  in  particular. 

A.  BouUay*8  Ulmic  Add. 

Boullay  (7.  Pharm.  16,  165;  Schw.  60,  107;  Pogg.  20,  63)  dis- 
tinguishes as  ulmic  acid  the  brown  substance  produced  by  the  acti(Hi 
of  acids  on  cane-sugar  (xv,  256),  besides  many  other  bodies  evidently 
not  belonging  to  this  place.  Ulmic  acid  (the  source  and  mode  of  pre- 
paration of  which  is  not  given)  is  said  to  contain  56*5  p.  c.  C,  4*81  H., 
and  38' 69  0. ;  the  copper-salt,  dried  at  120^  in  a  vacuum, 
10-5  p.c.  CuO.;  the  lead-salt  26-86  p.c.  PbO.;  the  silver-salt 
28*57  AgO. ;  the  two  latter  salts,  however,  were  partially  decom- 
posed by  washing. 

B.  Substances  produced  by  the  action  of  Adds  on  Cane  Sugar, 

Malaguti's  ulmin  is  obtained  by  boiling  cane-sugar  with  very  dilute 
acid  (xv,  254) ;  it  is  freed  from  ulmic  acid,  produced  at  the  same  time, 
by  ammonia,  or  better  by  caustic  potash,  after  which  the  insoluble 
portion  is  washed  with  water,  very  dilute  sulphuric  acid,  and  water,  in 
succession.  It  contains,  on  the  average,  56-89  p.  c.  C,  4'72  H.,  and 
88-39  0.,  corresponding  to  the  formula  C^HWQ"  (57-14  p.c.  C, 
475  H.^. 

Malaguti's  uknic  acid  is  formed  exclusively  when  the  flocks  formed 
are  removed  from  the  further  action  of  the  acid.  It  is  obtained, 
together  with  a  little  ulmin,  by  boiline  10  parts  of  sugar,  30  parts  of 
water,  and  1  part  of  oil  of  vitriol,  and  repeatedly  removing  the  scum 
which  is  formed.  After  drying  at  150"*  it  contains  56-98  p.  c.  C, 
4-76  H.,  and  37*76  0.,  and  is,  therefore,  isomeric  with  ulmin,  into 
which  it  is  transformed  by  boiling  with  water  for  a  few  hours.  It 
dissolves  in  ammonia  and  caustic  potash.  The  copper-salt  contains 
10*76  p.  c.  CuO. ;  the  silver-salt  24-32  p.  c.  of  silver  (Malaguti,  Ann. 
Chim.  Phys,  59,  413). 

According  to  Mulder,  the  coloured  substances,  insoluble  in  acidu- 
lated water,  produced  by  boiling'  cane-sugar  with  hydrochloric  or  sul- 
Ehuric  acid,  are  either  brown  mmin-substances  containing  2  atoms  of 
ydrogen  more  than  the  number  of  oxygen-atoms,  or  black  humin- 
Bubstances  containing  equal  numbers  of  atoms  of  oxygen  and  hydrogen. 
The  ulmin  of  the  former  and  the  humin  of  the  latter  class  are  insoluble 
in  aqueous  alkalis,  whilst  ulmic  and  humic  acids  are  soluble  therein ; 
ulmin  and  humin,  however,  are  converted  by  alkalis  into  the  corre- 
sponding acids ;  and  ulmin-substances  are  transformed  by  the  action 
or  dilute  acids,  with  access  of  oxygen,  into  humin-substances,  and 
ulmic  acid  by  strong  acids  into  ulmin.  —  If  the  sugar  has  already  been 
converted  by  dilute  acids  into  glucic  acid,  strong  acid  forms  exclusively 
humin  (Mulder,  J.  pr.  Chem.  21,  203  and  354;  32,  331). 

Mulder  gives  the  following  formulsB: — ulmin,  C^H"0";  ulmic 
acid,  C*«H»*0";  humin,  C«H»»0";  humic  acid,  C"H»«0".  These 
formulsB,  as  well  as  the  entire  distinction  between  ulmin-  and  humin- 
Bubstances,  appear  to  me  untenable.  Mulder,  it  is  true,  refers  to  many 
points  of  difference  between  the  two  classes   of  bodies,  in  colour, 
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behaviour  towards  acids,  acetates,  &c. ;  but  to  all  appearance,  it  is 
not  these  differences,  but  trifling  variations  in  the  analyses  (probably 
of  substances  containing  ash)  that  determine  whether  a  body  belongs 
to  the  ulmin  or  to  the  humin  group.  The  formulee  of  these  bodies 
appear  to  be  derivable  from  that  of  sugar  by  the  abstraction  of 
water  (Kr.). 

Calculation  for  Mulder's  Ulmin  and  Humin  substonceB  from  sugar. 

24  0    145  ....     6416      24  O  145  ....    66'82      24  0   145  ....    6971 

9  H   9 ....      3-98       8  H 8 ....      8-69       7  H 7 ....      8-36 

9  O   72  ....     31-86       8  O  64  ....    2949       7  O 56  ...    26-93 

C>*H»C»  ....  226  ....  10000     (?*KHy  ....  217  ....  10000     C^mor  ....  208  ....  10000 
C  »  6*04,  as  in  Mulder's  analyses  of  these  bodies. 

1.  When  12  parts  of  sugar,  40  parts  of  water,  and  1  part  of  hydro- 
chloric acid  are  heated  to  80°  for  a  suJEcient  length  of  time,  brown 
flocks  are  obtained,  which  are  collected,  washed,  and  dried  at  165°* 
They  contain  65-3  p.  c.  C,  4*3  H.,  and  30-4  0.,  and  are,  according  to 
Mulder,  a  mixture  of  ulmin  and  ulmic  acid.  —  They  are  partially  soluble 
in  ammonia. 

1  a.  The  flocks  obtained  in  1  are  rendered  insoluble  in  anmionia  by 
digestion  in  hydrochloric  acid,  the  ulmic  acid,  according  to  Mulder, 
being  converted  into  ulmin.  The  body,  dried  at  140°,  now  contains 
65*11  p.  c.  C,  4*32  H.,  and  30*57  0.,  from  which  numbers  Mulder 
calculates  the  formula  C^H^W*. 

2.  Ten  parts  of  sugar  are  boiled  with  80  parts  of  water  and  1  part 
of  oil  of  vitriol,  and  the  product  is  dried  at  165**.  It  contains  64-72 
p.  c.  C,  4'50  H.,  and  30-78  0.,  and  is,  according  to  Mulder,  a  mixture 
of  ulmin  and  ulmic  acid  not  perfectly  dry.  —  It  is  partially  soluble  in 
ammonia  and  caustic  potash. 

2  a.  The  portion  of  2  soluble  in  caustic  potash,  when  precipitated 
by  sulphuric  acid,  dried,  triturated,  and  digested  with  dUute  hydro- 
chloric acid  to  remove  potash,  is  ulmic  acid,  containing,  at  195°,  68*95 
p.  c.  C,  4*23  H.,  and  26*82  0.     Accordmg  to  Mulder  C"H^*0» 

2  b.  The  portion  of  2  soluble  in  aqueous  ammonia,  when  washed 
with  hydrochloric  acid  and  water,  is  ulmin.  After  drying  at  140°  (at 
which  temperature  the  air-dried  substance  loses  9*2  p.  c.  of  water)  it 
contains  65*45  p.  c.  C,  4*47  H.,  and  30*08  0.,  and  is  represented  by  the 
formula  C«»H»«0^*  (Mulder). 

8.  Four  parts  of  sugar  are  boiled  with  1  part  of  strong  hydrochloric 
acid  and  10  parts  of  water  (apparently  with  excess  of  air),  and  the 
product  is  washed  and  dried  at  165°.  It  contains  65*36  p.  c.  C,  4*38 
H.,  and  30*26  0.,  and  consists,  according  to  Mulder,  of  a  mixture'  of 
ulmin  and  humic  add.  —  It  is  insoluble,  for  the  most  part>  in 
ammonia. 

3  a.  The  portion  of  3  insoluble  in  ammonia,  after  washing  with 
dilute  hydrocnloric  acid  and  drying  at  160®  (whereby  water  containing 
acetic  acid  is  expelled),  contains  66*71  p.  c.  C,  4*40  H.,  and  28*89  0. 
=  C^H'^»  +  i|HO  :  Mulder's  uhnin. 

4.  Ten  parts  of  sugar  are  boiled  with  20  parts  of  water  and  2  parts 
of  oU  of  vitriol.    A  portion  of  the  product  is  black  and  insoluble  in 
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caustic  potash,  and  contains,  at  140°,  64*67  p.  c.  C,  4*32  H.,  and  81*01 
0. :  Mulder's  humin,  C*®H'K)*.  A  second  portion  is  soluble  in  caustic 
potash,  from  which  it  is  precipitated  as  a  brown-black  jelly  by  adds, 
and  contains,  at  140**,  63-25  to  64*01  p.  c.  C,  4-61  to  4*38  H.,  and  32*14 
to  31*61  0.  =  C*>H"0'*. 

A  portion  of  the  jelly  is  soluble  in  ammonia.  The  reddish  insoluble 
residue  contains,  at  140%  65*66  p.  c.  C,  4*26  H.,  and  30*08  0.,  corre- 
sponding to  the  formula  C*"H"0". 

The  above  substances  are  capable  of  yielding  salts  and  double 
salts. 

Ammoma-saU.  By  treating  2  with  aqueous  ammonia,  evaporating 
the  filtrate,  and  drying  the  product  at  140%  the  ammonia-salt  of  ulmtc 
acid  is  obtained.  It  contains  64*84  p.  c.  C,  3*97  N.,  5*06  H.,  and  26*13 
0.,  corresponding  to  the  formula  C**BP*0",NH*0.  The  ammonia-salt 
of  kumc  acid  is  obtained  by  treating  3  in  a  similar  manner.  It 
contains  64*94  p.  c.  C.  and  4*53  H.,  agreeing  with  the  formula 
C«H'K)",NHH). 

Potash-salt.  —  Obtained  by  dissolving  ulmic  acid  in  caustic 
potash,  evaporating  the  neutral  solution,  and  drying  the  residue 
at  140°.  Contains  12*31  p.  c.  KO.,  corresponding  to  the  formula 
C«ff*0»KO. 

Baryta^salt.  —  Prepared  by  neutralising  the  potash-salt  with  acetic 
add  and  precipitating  with  chloride  of  barium.  It  cannot  be  washed. 
Dried  at  140°,  it  contains  13*59  p.  c.  BaO.,  agreeing  with  the  formula 
8C^H'*0",2BaO. 

Copper-salt.  —  Obtained  from  sulphate  of  copper  in  the  same  manner 
as  the  banrta-salt.  When  dried  at  140°,  it  contains  10*20  p.  c.  GuO., 
corresponding  to  the  formula  C**H**0**,CuO. 

Lead-salt.  —  Prepared  from  neutral  acetate  of  lead  in  the  same 
manner  as  the  baryta-salt.  At  140°  it  contains  31*02  p.  c.  PbO,  and  is 
represented  by  the  formula  3C*»H**0»  4PbO. 

Ammonio-plumbic  salt.  —  Neutral  acetate  of  lead  throws  down  from 
the  ammonia-salt  of  ulmic  acid,  an  ammoniacal  precipitate  containing, 
at  140%  55*03  p.  c  C,  3*74  H.,  and  17*76  PbO. 

Silver-salt.  —  Nitrate  of  silver  throws  down  from  the  ammonia-salt 
of  humic  acid,  a  precipitate  free  from  ammonia,  which,  after  drying  at 
100°,  loses  6*83  p.  c.  of  water  at  140°.  The  salt  dried  at  100°  contains 
49*05  p.  c.  C,  3-23  H.,  24*58  0.,  and  23*14  AgO,  and  corresponds  to  the 
formula  C«H^«0«,AgO. 

Ammonio-argentic  salt.  —  Precipitated  by  nitrate  of  silver  from  an 
ammoniacal  solution  of  1  or  2.  Dark-brown  and  contains  ammonia. 
Dried  at  140°  it  contains  57*09  to  57*89  p.  c.  C,  361  to  3*90  H.,  159 
N.,  23*19  0.,  and  14*52  to  13*59  AgO.,  and  is,  according  to  Mulder,  a 
salt  of  ulmic  acid  represented  by  the  formula  2C*"H»K)",NHK),AgO. 

Decomposition-products  of  Humin-substances  from  Sugar.  —  a.  -By  the 
action  of  Chlorine.  Ulmin,  ulmic  add,  humin,  and  humic  acid,  when 
subjected  to  the  prolonged  action  of  chlorine  in  presence  of  water, 


HUMOUS  SUBSTANCES.  465 

yield  one  and  the  same  substance,  Mulder's  chlo7*ohumic  acid.  This 
body  is  formed  rapidly  with  alkaline  ulmic  acid,  more  slowly  with  humic 
acid  suspended  in  water,  and  only  after  20  to  40  hours  when  humin  is 
employed.  —  It  forms  an  inodorous  pale-red  or  brick-red  jelly,  tritu- 
rable  to  an  orange-yellow  powder.  When  dried  at  120°  it  has  the 
composition  a,  and  at  155°  the  composition  b, 

a.  50-53  p.  c.  C,  3-30  H.,  35-96  0.,  9-87  CI  =  C»C1H»0". 

b.  53-41  p.  c.  C,  3-49  H.,  32-36  0.,  10-74  CI  =  C^CIH^H)". 

The  former  acid  was  prepared  from  the  potash-salt  of  ulmic  acid,  the 
latter  from  the  ammonia-salt  of  humic  add. 

The  acid  dissolves  when  washed  with  water.  It  dissolves  easily  in 
ammonia- water  and  caustic  potash,  also  in  alcohol,  but  not  in  ether. 
—  Its  baryta-salt,  obtained  by  double  decomposition,  contains,  after 
slight  washing  and  drying  at  118^  43-09  p.c.  C,  3'04  H.,  2998  0., 
8-64  CL,  and  1525  BaO.,  corresponding  to  the  formula  C»»ClffH3",BaO 
(Mulder). 

b.  By  the  action  of  Nitric  acid.  When  digested  with  strong  nitric 
acid,  humin  and  ulmin  substances  become  hot,  turn  red,  and  give  off  a 
large  quantity  of  formic  acid.  When  heated  with  nitric  acid  diluted 
with  more  than  an  equal  weight  of  water,  they  tm-n  red  and  afterwards 
dissolve,  and  at  length  yield  formic  and  oxalic  acids. 

The  red  substance  produced  by  the  action  of  strong  nitric  acid  con- 
tains 53-71  p.  c.  C,  3-44  H.,  5-02  N.,  and  37*83  0.  The  body  formed 
with  dilute  acid  is  Mulder's  humin-nitric  acid^  afterwards  regarded  as 
identical  with  apocrenate  of  ammonia.  After  once  washing,  pressing, 
and  drying  (whereby  acid  water  is  expelled)  it  forms  a  rust-red  powder. 
It  dissolves  in  water  and  in  alcohol,  but  not  in  ether :  it  is  soluble  also 
in  oil  of  vitriol,  and  in  aqueous  ammonia,  potash,  and  soda,  with  blood- 
red  colour,  ammonia  being  evolved  by  the  action  of  potash.  Its  me- 
tallic salts  are  brown  jellies. 

The  add  contains,  at  120**,  55-43  p.  c.  C,  2-98  N.,  3-49  H.,  and 
38-10  0.,  corresponding  to  the  formula  C"Nff "O** ;  the  ammonia-saltj 
obtained  by  dissolving  the  acid  in  ammonia  and  evaporating,  contains, 
at  120%  51-67  p.  c.  C.  and  4-33  H.  =  C«NH"CP*,2NH*0 :  the  silver-salt, 
at  115°,  30-31  p.c.  AgO. ;  the  lead-salt  precipitated  from  the  potash- 
salt  by  neutral  acetate  of  lead,  at  110°,  2897  p.c.C,  1-80  N.,  1-88  H., 
22-67  0.,  and  44-68  PbO.,  corresponding  to  the  formula  C«NH»«0«», 
4PbO  (M  ulder), 

c.  By  the  action  of  Oil  of  VitnoL  When  ulmin  or  ulmic  acid  is 
mixed  with  oil  of  vitriol  and  the  black  pasty  mass  is  diluted,  after  some 
hours,  with  a  large  quantity  of  water,  a  hard  black  powder,  partially 
soluble  in  ammonia,  is  obtained.  It  contains,  at  1*55°,  64*35  p.  c.  C, 
417  H.,  and  3148  0.,  corresponding  to  the  formula  C*»H"0"  (Mulder), 
or  C»*H»0»  (Kr.). 

d.  By  the  action  of  Caustic  Potash.  —  a.  The  blood-red  solution  of 
humin  and  humic  acid  in  very  strong  caustic  potash,  when  heated  to 
incipient  fusion  in  a  silver  vessel,  and  mixed,  after  cooling,  with 
sulphuric  acid,  yields  a  black  precipitate,  which  is  not  decomposed  by 
chlorine,  and  is  dissolved  with  diflSculty  by  nitric  acid,  forming  a  red 
solution.  When  dried  at  145°  it  contains  70-83  p.  c.  C,  4-62  H.,  and 
24-55  0.,  agreeing  with  the  formula  C«*H^W  (Mulder). 

VOL.   XVII.  2  H 
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p.  If  the  potash-Bolution  is  heated  for  a  longer  time,  till  hydrogen 
begins  to  be  evolved  and  carbonic  acid  formed,  nearly  the  whole  of 
the  dissolved  body  is  thrown  down  as  a  black  mass,  which,  after  wash- 
ing and  drying  at  140**,  contains  77-70  p.  c.  C,  4-07  H.,  and  18-23  0. 
=  C"H"0«  (Mulder). 


ri 


7.  Lastly,  if  the  f asion  is  continued  so  lone  as  the  alkali  continues 
to  froth  up,  and  until  a  faint  glowing  is  perceptible,  with  empyreumatic 
odour,  the ! black  insoluble  powder  contains,  at  150*,  86-84  p.  c.C, 
3-18  H.,  and  9-98  0.,  corresponding  to  the  formula  C'H'O*  (Mulder). 


C.   Products  formed  by  the  Action  of  Potash  on  Vegetable  Fibre. 
PeligoVe  UlmicAcid, 

Braconnot  heats  sawdust,  paper,  or  linen  with  an  equal  quantity  of 
hydrate  of  potash  and  a  little  water  in  a  silver  crucible,  till  the  mass 
becomes  soft  and  the  sawdust  dissolves  with  frothing ;  then  cools  the 
product,  dilutes  with  water,  and  precipitates  the  filtrate  with  sulphuric 
acid.  The  brown  flocks  stUl  contain  about  4  per  cent,  of  ash.  They 
dissolve  in  ammonia  and  in  alcohol. 

When  woody  fibre  purified  as  much  as  possible  is  heated  with  half 
its  weight  of  hydrate  of  potash  and  a  httle  water,  with  constant 
stirring,  till  the  mass  becomes  soft,  but  not  until  the  fibres  are  com- 
pletely dissolved,  acids  throw  down  from  the  filtrate  a  yellow  precipi- 
tate, which  melts  in  boiling  water,  and  contains,  at  lOO"*,  64*57  to 
66-3  p. c.  C,  and  62  to  6*3  H.  (Peligot). 

When  the  mixture  is  heated  more  strongly  and  for  a  longer  time, 
with  a  larger  proportion  of  potash,  a  black  precipitate,  PeUgot's  ulmic 
acid,  is  obtained.  It  contains  at  120°,  on  the  average,  70-7  p.  c.  C, 
6-1  H.,  and  23-2  0.,  corresponding  to  the  formula  C^^H^K^  (Feligot). 
Probably  C»*ff K)«  (70-59  C,  5-88  H)  (Kr.)* 

The  potash-salt,  prepared  from  hydrate  of  potash  and  excess  of 
ulmic  acid,  contains,  liter  evaporation  in  a  vacuum  and  drying  at  120*, 
16-8  p.  c.  KO. — The  silver-salt,  precipitated  from  the  ammonia-salt  by 
nitrate  of  silver,  contains  31-4  p.  c.  of  silver  (Peligot). 

D.  Crenic  Acid. 

BfiRZEuus.    Pogg,  29,  3,  and  238 ;  Lehrbuch.  3,  Aufl.  8,  393. 
QueUsdnre.    HummquelUaure,    Kretisatwe* 

Source.  In  many  springs,  especially  abundant  in  the  Porla  spring 
in  Oerebro  Lan  (Sweden),  and  in  the  ochre  deposited  therefrom.  —  In 
ochre  from  the  soil  of  Lisma;  in  a  bog-ore  from  Smaland ;  in  a  white 
mealy  earth,  consisting  chiefly  of  silica,  from  Degenm. 

On  the  occurrence  of  crenic  acid  in  rotten  wood,  see  below. 

Preparation.  From  the  ochrey  deposit  of  the  Porla  Spring.  The  finely 
powdered  deposit  is  boiled  with  caustic  potash,  till  it  assumes  the 
flocculent  appearance  of  precipitated  sesquioxide  of  iron ;  it  is  then 
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filtered  and  washed,  and  the  filtrate  is  supersaturated  with  so  much 
acetic  acid,  that  on  adding  acetate  of  copper,  a  brown  (not  a  green)  pre- 
cipitate is  produced ;  and  the  apocrenic  acid  is  thrown  down  by  the 
addition  of  acetate  of  copper.  After  neutralising  the  filtrate  with 
carbonate  of  ammonia  and  heating  it  to  50°  till  the  supernatant  liquid 
appears  of  a  pure  blue  colour,  the  crenic  acid  is  precipitated  as  copper- 
salt,  which  is  washed  and  decomposed  under  water  by  hydrosulphuric 
acid.  The  liquid  can  bo  filtered  from  sulphide  of  copper  only  after 
standing  24  hours  in  a  stoppered  vessel,  after  which  tbe  pale-yellow 
filtrate  is  evaporated  in  a  vacuum.  There  remains  a  dark-yellow 
fissured  mass,  containing,  besides  crenic  acid,  the  compounds  of  the 
acid  with  lime,  magnesia,  and  manganese.  This  mass  is  treated  with 
absolute  alcohol,  much  dissolves  crenic  acid  and  a  little  crenate  of 
magnesia ;  the  alcoholic  solution  is  rapidly  evaporated  in  a  vacuum ; 
the  yellowish^brown  residue  is  dissolved  in  water,  and  mixed  with  small 
portions  of  neutral  acetate  of  lead,  so  long  as  brown  apocrenate  of 
lead  is  produced,  and  until  the  precipitate  produced  by  a  drop  of  the 
acetate  either  re-dissolves,  or  appears  of  a  gpreyish-yellow  colour  only ; 
and  the  liquid  is  filtered  and  precipitated  by  basic  acetate  of  lead.  The 
precipitate  thus  obtained  is  well  washed  and  decomposed  by  hydro- 
sulphuric  acid,  and  the  filtrate  is  evaporated  in  a  vacuum. 

Properties.  Pale-yellow  transparent  mass,  becoming  yellow  and 
opaque  on  prolonged  drying.  Tastes  sharply  and  distinctly  acid ;  a 
strong  solution  is  styptic,  a  dilute  solution  tasteless.     Reddens  litmus. 

Decompositions.  The  aqueous,  and  still  more  the  alcoholic  solution 
turns  dark  in  the  air,  and  leaves  a  brownish  residue.  When  submitted 
to  dry  distillation,  the  acid  softens,  swells  up,  emits  fumes,  and  yields 
a  yellow  acid  distillate,  containing  ammonia  and  a  thick  yellowish- 
brown  oil,  leaving  charcoal.  —  When  heated  with  nitric  acid,  it  evolves 
a  little  nitric  oxide,  and  on  evaporating  the  Uquid,  there  remains  a 
yellowish  mass,  which  still  behaves  towards  alkalis  and  acetate  of 
copper  like  crenic  acid.  —  The  acid  in  combination  with  alkalis  under- 
^foes  alteration  in  the  air  like  gallic  acid,  becoming  brown  and  passing 
mto  apocrenic  acid. 

The  add  dissolves  in  all  proportions  in  water.  Its  concentrated 
solution  is  syrupy.  —  It  dissolves  without  alteration  in  cold  nitric  acid. 

The  salts  of  crenic  acid  are  amorphous.  The  acid  expels  acetic  acid 
from  the  acetates.  —  The  crenates  of  the  alkalis  are  easily  alterable  in 
the  air.  Their  concentrated  aqueous  solutions  resemble  vegetable 
extracts.  The  salts  of  the  alkaline  earths  are  less  easily  soluble ;  those 
of  the  metals  are,  for  the  most  part,  sparingly  soluble  precipitates, 
dissolving  more  or  less  on  washing.  —  The  acid  forms  neutral  and  acid 
salts. 

Ammonia-salt. — Becomes  acid  on  evaporation,  and  leaves  a  brown, 
extract-like  mass,  still  containing  a  large  quantity  of  ammonia. 

Potash-salt.  —  Prepared  by  dropping  a  solution  of  the  acid  in  abso- 
lute alcohol  into  acetate  of  potash,  also  dissolved  in  absolute  alcohol. 
— -  Nearly  white  precipitate,  yellow  and  horny  after  drying.  Neutral. 
Dissolves  in  alcohol  of  sp.  gr.  0*86. 

The  soda-salt  behaves  like  the  potash-salt ;  the  haryta-aalt  like  the 
lime-salt. 

2  H  2 
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Lime-salt.  —  Neutral.  —  Pale-yellow  flocks,  obtained  by  precipita- 
ting chloride  of  calcium  with  excess  of  the  potash-salt.  It  dissolves 
in  a  larger  quantity  of  water,  and  remains  on  evaporation  as  a  y«llow 
transparent  varnish,  which  is  often  white  and  earthy  within.  —  With 
excess  of  crenic  acid,  it  foims  an  acid  salt  insoluble  in  alcohol,  and  with 
lime-water  pale-yellow  flocks  of  a  basic  salt. — On  neutralising  crenic 
acid  as  completely  as  possible  with  hydrate  of  lime,  evaporating  the 
solution  in  a  vacuum,  boiling  the  yellow  transparent  residue  a  few  times 
with  alcohol,  and  drying  at  100°,  there  remains  a  lime-salt  containing 
20*59  p.  c.  of  lime. 

The  moffnesia'SaU  is  easily  soluble  in  water ;  the  acid  salt  slightly 
soluble  in  absolute  alcohol. 

Alumina-BoU.  —  Aaueous  crenic  acid  and  moist  hydrate  of  alumina 
yield  a  yellow  insoluble  compound,  or  with  a  larger  proportion  of  add 
a  soluble  compound.  The  latter  body  is  not  precipitated  by  ani- 
monia,  and  even  after  evaporation  therewith  is  perfectly  soluble  in 
water. 

Silicic  add  precipitated  from  a  liquid  containing  crenic  acid  takes 
up  a  portion  of  the  acid,  which  is  only  partially  extracted  from  it  by 
potash. 

Lead-salts.  —  Basic  acetate  of  lead  throws  down  from  crenates  of 
the  alkalis  a  yellowish  white  basic  salt.  —  The  precipitate  produced  by 
neutral  acetate  of  lead  in  aqueous  crenic  acid  redissolves  at  first :  on 
continuing  to  add  the  neutral  acetate  so  long  as  (owing  to  the  presence 
of  apocrenic  acid)  a  brown  or  dark-yellow  precipitate  is  produced,  then 
filtering,  dropping  the  filtrate  into  neutral  acetate  of  lead,  washing  the 
precipitate  thereby  formed  with  alcohol,  and  drying  it  in  a  vacuum  and 
afterwards  at  lOO"*,  a  neutral  salt  is  obtained,  containing  51*2  p.  c. 
of  oxide  of  lead. 

Ferrous  salt.  The  aqueous  acid  dissolves  iron,  forming  a  soluble 
acid  salt,  which  oxidises  in  the  air. 

Ferric  salt.  Aqueous  crenic  acid  produces  in  ferric  salts  free  from 
acid,  dark  streaks,  which  quickly  disappear,  after  which  a  pale  reddish- 
grey,  almost  white  precipitate  is  produced.  After  drying,  the  precipi- 
tate is  earthy,  and  of  a  dirty  white  colour.  It  dissolves  completely  in 
ammonia,  and  remains  on  evaporation  as  a  reddish-yellow  residue,  from 
which  water  dissolves  a  neutral  double  salt,  leaving  a  basic  salt  behind. 
—  It  is  decomposed,  without  being  dissolved,  by  caustic  alkalis  and 
their  carbonates. 

Copper-salt.  —  Crenic  acid  precipitates  acetate  of  copper  completely 
at  50°  only;  the  crenates  of  the  alkahs  also  precipitate  sulphate  of  copper. 
The  precipitate  is  dirty-white  when  first  thrown  down,  but  soon  turns 
greenish-grey.  It  dissolves  slightly  in  water  and  easily  in  acetic  and 
crenic  acids.  The  solution  in  acetic  acid  leaves  on  evaporation  a  red 
residue  containing  suboxide  of  copper. 

The  mercurous  salt  is  insoluble,  the  mercuric  salt  soluble. 

Silver-salt.  Crenic  acid  scarcely  renders  nitrate  of  silver  turbid  at 
first,  but  after  a  time  it  produces  a  whitish-grey  precipitate,  which 
gradually  assumes  a  dark-purple  colour.     The  precipitate  forms  a 
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colourlesB  solution  with  nitric  acid  and  a  pale-yellow  solution  with 
ammonia.  —  A  srenate  of  an  alkali  with  a  small  quantity  of  nitrate 
of  silver  remains  clear,  on  account  of  the  formation  of  a  double  salt, 
but  with  a  larger  quantity  of  the  nitrate,  crenate  of  silver  is  thrown 
down. 

Crenic  acid  dissolves  in  all  proportions  in  absolute  alcohol  If  it 
contains  salts  of  crenic  acid,  it  becomes  opaque  before  the  alcohol 
extracts  the  aoid. 


E.  Apocrenic  Acidt 
Bebzbuus.    Pogg,  29,  3,  and  238* 

Occurs  in  the  water  of  the  Porla  spring  and  in  other  waters,  being 
produced  by  the  action  of  the  air  on  crenic  acid. 

Preparation.  The  precipitate  of  apocrenate  of  copper  obtained  in 
the  preparation  of  crenic  acid  (p.  466)  is  washed  a  few  times  with 
water,  which  it  still  colours  yellow,  since  the  precipitate  is  more  soluble 
in  pure  water  than  in  saline  solutions.  It  is  then  decomposed  under 
water  by  hydrosulphuric  acid ;  the  sulphide  of  copper  is  allowed  to 
subside  ;  the  dark-brown  liquid  is  evaporated ;  and  the  residue  is  ex- 
hausted with  absolute  alcohol,  whereby  salts  are  left  behind  and  two 
different  modifications  of  apocrenic  add  are  dissolved,  according  to  the 
quantity  of  alcohol  employed.  An  additional  quantity  of  the  acid  may 
be  obtained  from  the  sulphide  of  copper. 

a.  A  small  quantity  of  alcohol  takes  up  from  the  above  residue, 
apocrenic  acid,  which  is  black-brown  and  fissured  after  drying,  and 
triturable  to  a  dark-red  powder.  It  reddens  litmus,  has  a  styptic  taste, 
dissolves  with  brown  colour  in  water,  and  is  partially  precipitated  in 
flocks  by  acids  and  by  sal-ammoniac. 

b.  The  undissolved  portion  of  the  residue,  when  warmed  with  more 
alcohol,  gradually  dissolves  with  brown  colour,  and  remains  on  evapo- 
ration similar  in  appearance  to  a.  It  reddens  litmus,  has  less  taste 
than  a,  and  becomes  paler  and  soft  in  water,  without  dissolving. 

c.  A  modification  of  apocrenic  acid,  likewise  sparingly  soluble  in 
water,  is  extracted  from  the  sulphide  of  copper  by  aqueous  acetate  of 
potash.  On  evaporating  the  solution,  it  is  obtained  as  apocrenate  of 
potash  and  is  freed  from  admixed  acetate  by  means  of  alcohol  of  sp.  gr. 
0'86.  Hydrochloric  acid  precipitates  the  acid,  though  incompletely, 
from  a  solution  of  the  potash-salt. 

The  acid  prepared  according  to  a,  and  that  prepared  according  to  o 
and  c,  are  distinguished  by  the  following  behaviour.    When  precipi- 
tated from  their  solutions  by  hydrochloric  acid,  re-dissolved  in  ,^*^^^^ 
potash,  and  mixed  with  freshly  precipitated  hydrate  of  alumina,  tne 
latter  body  acquires  a  dark  colour,  and  precipitates  h  and  c  compl^^^y » 
but  in  the  case  of  a,  a  salt  of  crenic  acid  remains  in  solution,  ai^^  ^w 
be  precipitated  by  acetate  of  copper.     According  to  Berzelitis*      ^^ 
crenic  acid  was  not  merely  an  admixture,  but  formed,  in  conabitia. 
with  a  second  body,  the  apocrenic  acid  a,  ^        rminr 

Apocrenic  acid  dissolves  in  cold  nitric  acid  of  sp.  gr.  1'25,  totm    h 
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a  BolutloQ  which  loses  its  colour  when  heated,  with  evolution  of  a  little 
nitric  oxide,  and  leaves  on  evaporation  an  acid  pale-yellow  mass 
behaving  like  crenic  acid. 

It  expels  acetic  acid  from  its  salts,  forming  apocrenates.  Its  salta 
are  amorphous,  black-brown,  and  generally  less  easily  soluble  in  water 
than  the  crenates.  The  soluble  salts  are  precipitated  by  acids,  with 
the  exception  of  acetic  acid, 

Ammonia'salt.  —  On  dissolving  100  parts  of  the  acid  dried  at  100* 
in  aqueous  ammonia,  and  evaporating  the  solution,  there  remain  113*22 
parts  of  ammonia-salt  dried  at  lOO"".  This  salt  has  an  acid  reaction, 
and  is  soluble  in  water.  When  dried  at  100 '^  in  a  current  of  air,  it  gives 
off  ammonia  and  becomes  partly  insoluble  in  water. 

Potash-salt.  —  A  solution  of  the  acid  in  acetate  of  potash  g^ves  off 
acetic  acid  when  evaporated,  and  leaves  a  neutral  residue  from  which 
alcohol  takes  up  the  remaining  acetate  of  potash.  —  The  apocrenate 
forms  a  black,  fissured,  easily  pulverisable  mass,  soluble  in  water  with 
brown  colour,  and  completely  precipitable  from  the  solution  by  alcohol. 

The  soda-salt  resembles  the  potash-salt.  —  The  baryta'  and  lime-salts 
are  black-brown  precipitates,  which  gradually  dissolve  on  washing  with 
water.     The  basic  salts  are  quite  insoluble. 

Alumina-salt.  A  small  quantity  of  hydrate  of  alumina  dissolves  in 
aqueous  apocrenic  acid  :  a  larger  quantity  throws  down  the  acid  from 
its  solution  in  water  or  alkalis,  in  the  form  of  aUack-brown  precipitate, 
which  when  obtained  from  alkaline  solution,  leaves  potash  and  alumina 
on  ignition,  and  is  insoluble  in  ammonia. 

The  lead-salt  contains,  at  100°,  4525  p.  c.  of  oxide  of  lead. 

Ferrmis  salt.  —  The  neutral  salt  is  soluble  in  water.  By  exposure 
to  the  air,  it  is  converted  into  basic  ferric  salt.  —  The  basic  ferrous  salt, 
precipitated  from  the  potash-salt  mixed  with  a  little  ammonia  by  proto- 
salts  of  iron,  is  a  black  precipitate,  turning  brown  in  the  air,  like  the 
ochre  of  the  Porla  spring. 

Ferric  salt.  The  acid  and  its  potash-salt  throw  down  from  ferric 
sulphate,  black  flocks  which  dissolve  with  black  colour  in  ammonia.  On 
evaporating  the  solution,  there  remains  a  black  extract,  from  which 
water  takes  up  a  neutral  double  salt,  whilst  a  basic  ferric  salt  remains 
undissolved.  —  The  salt  dissolves  in  caustic  potash  and  then  deposits 
a  basic  salt,  whilst  apocrenate  of  potash  remains  in  solution,  together 
with  a  little  sesquioxide  of  iron,  which  may  be  removed  by  hy&wul- 
phuric  acid. 

Cupric  salt.  Acetate  of  copper  mixed  with  acetic  acid,  throws 
down  from  aqueous  apocrenic  acid,  an  acid  salt,  in  the  form  of  a  brown, 
gummy  precipitate,  which  dissolves  slightly,  with  dark  colour,  in 
water.    From  this  solution  a  little  alkali  precipitates  the  neutral  salt. 

Apocrenic  add  does  not  precipitate  solutions  of  gtlatiny  even  on 
addition  of  hydrochloric  acid. 
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Aul/Mi  of  OrenM  wad  Apocreaic  aoids  of  imbiown  origin,  hj  Hermann 

0.pr,  Chem,  12,284). 

Crenio  acid,  Apoeremc  ctcid, 

O  ....  39-49  61-4 

N  ....  7-60  15-0 

H  ....  7-69  4*8 

O  ....  45-32  18-8 

lOO-OO        100-0 

Hermann's  nitrogen  determinationB  seem  to  be  all  wrong  (Kr.). 


F-  Substances  derived  from  FecU,  Rotten  Woodj  and  Vegetable  Mould. 

From  Peat.  SprengeVs  Humic  Acid. — Pulverised  peat  is  treated  with 
hydrochloric  acid  to  remove  salifiable  bases,  and  the  residue  is  digested 
with  aqueous  ammonia  for  some  days  in  a  stoppered  vessel.  The 
ammoniacal  solution  thns  obtained  is  diluted,  filtered,  and  precipitated 
by  hydrochloric  acid,  and  left  at  rest,  in  order  that  the  hydro- 
chloric add  may  dissolve  as  much  as  possible  of  the  bases  from  the 
precipitated  humic  acid.  The  precipitate  is  then  washed  and  dissolved 
in  aqueous  carbonate  of  soda,  and  the  solution  is  filtered  (whereby 
sesquiozide  of  iron  and  alumina  are  removed),  and  precipitated  with 
excess  of  hydrochloric  acid.  After  standing  for  24  hours,  the  liquid 
is  decanted,  and  the  precipitate  washed  with  hot  and  cold  water  in 
succession,  the  wash- waters  acquiring  a  deeper  colour  the  more  com- 
pletely the  hydrochloric  acid  is  removed  (Sprengel).  "* 

Shining,  black,  jet-like  mass,  breaking  up  into  irregular  fragments, 
which  exhibit  a  oonchoidal  fracture.  Very  hygroscopic.  Tastes  sour 
and  styptic  in  the  moist  state.  Beddens  litmus  (Sprengel),  according  to 
Berzelius  and  Einhof,  on  account  of  adherinc^  acid. 

When  submitted  to  rfry  distillation,  it  yields  gases,  acetic  acid,  and 
empyreumatic  oil,  leaving  a  hard,  dense  charcoal.  —  Bums  with  flame. 
—  Chlorine  decolorises  the  water  in  which  humic  acid  is  suspended, 
throwing  down  a  white  resin.  —  Nitric  acid  forms  artificial  tannin ;  oil 
of  vitriol  carbonises  it  on  heating.  —  In  the  moist  state  it  absorbs 
oxygen. 

Freshly  precipitated  humic  acid  dissolves  slightly  in  cold,  and  more 
freely  in  hot  water.  When  the  solution  is  frozen,  the  dissolved  portion 
is  thrown  down.  The  acid  is  likewise  rendered  insoluble  by  perfect 
drying.  —  The  brown  solution  in  oil  of  vitriol  is  precipitated  by 
water. 

Humic  acid  forms  salts  with  bases.  It  expels  carbonic  acid  from 
alkaline  carbonates,  and  forms  precipitates  of  acid  humates  with 
solutions  of  earthy  and  metallic  salts.  The  humates  of  the  alkali- 
metals  yield  by  double  decomposition  with  metallic  salts,  sometimes 
neutral,  sometimes  basic  compounds.  The  insoluble  salts,  when  freshly 
precipitated,  form  brown  or  black  slippery  masses,  which  contract  very 
much  on  drying,  and  break  up  into  black  shining  particles.  The  salts 
insoluble  in  water  dissolve  for  the  most  part  in  aqueous  alkalis, 
especially  in  ammonia,  and  partly  also  in  aqueous  alkaline  carbonates 
which,  however,  decompose  some  of  the  other  salts.  See  particulars 
about  the  ealte  in  the  original  memoirs  (p.  468.). 
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Humlc  acid  dissolves  in  hot  acetic  acid,  and  in  alcohol  before  diying, 
but  not  afterwards  (Sprengel). 

From  Peaty  Rotten  Wood,  Vegetable  Mould  (Mulder,  J,  pr.  Chem.  21, 
321). 

a.  From  Peat.  —  When  peat  is  washed  with  water  and  alcohol  to 
remove  soluble  matters  and  resins,  and  the  residue  is  boiled  with  car- 
bonate of  soda,  a  dark  solution  is  obtained,  from  which  acids  throw 
down  a  brown  or  black  jelly,  the  liquid  still  remaining  of  a  dark  colour. 
The  jelly  dissolves  in  washing,  as  soon  as  the  wash-water  becomes 
free  from  acid.  By  this  treatment,  black  peat  from  the  Haarlem  lake 
yielded  humic  acid,  whilst  light  brown  Friesland  peat  yielded  ulmic 
acid. 

The  kumic  acid  contains  7*5  p.  c.  of  ash,  and  likewise  ammonia, 
which  cannot  be  completely  separated,  but  is  partly  expelled  at  llO"". 
When  dried  at  140*,  it  contains  60-13  p.  c.  0.,  474  H.,  3-61  N.,  and 
31*52  0.,  and  according  to  Mulder,  is  represented  by  the  formula 
C«H"0",NH»  +  4H0. 

The  ulmic  acid  contains  1*4  p.  c.  of  ash,  but  is  free  from  ammonia. 
Its  ammonia-salt  is  obtained  by  dissolving  it  in  ammonia,  evaporating 
the  solution,  and  drying  the  residue  at  140"".  The  acid,  dried  at  140"*, 
contains  62*02  p.  c.  C,  4-65  H.,  and  33*33  0.,  corresponding  to  the 
formula  C^H^O".  The  ammonia-salt  contains,  at  140%  61*20  p.  c.  C, 
and  4*91  H.,  coiTesponding  to  the  formula  C«H»*0",NH*  +  3H0. 

b.  Fro7n  the  rotten  wood  of  Salix  alba,  —  Obtahied  in  the  same 
manner  as  a.  Contains  ammonia,  and  1*9  p.  c.  of  ash.  Dried  at  140°, 
it  contains  59*09  p.c.  C,  4*97  H.,  2*80  N.,  and  33*18  0.,  agreeing  with 
the  formula  of  the  ammonia-salt  of  humic  acid,  C«ffK)»,Nfl«  +  5H0 
(Mulder).  By  again  dissolving  the  substance  in  caustic  potash  and 
precipitating  with  sulphuric  acid,  a  precipitate  is  obtained,  containing, 
at  140°,  62*50  p.  c.  C,  4*88  H.,  and  also  ammonia. 

c.  From  Vegetable  Mould.  Obtained  by  washing  the  mould  with 
boiling  water,  boiling  it  with  carbonate  of  soda,  precipitating  the 
solution  with  hydrochloric  acid,  washing  the  gelatinous  precipitate 
with  water,  drying,  and  boiling  with  alcohol,  to  remove  crenic  and 
apocrenic  acids.  The  jellies  thus  obtained  still  contain  ammonia  and 
varying  proportions  of  ash,  amounting  in  some  cases  to  27  per  cent. 
According  to  Mulder,  they  are  in  most  cases  to  be  regarded  as  humic 
acid,  O^H'K)",  with  ammonia  and  water, 

Humoiu  substances  from  Yegetsble  Mould. 
1.  2.  8.  4.  5. 

O  ....  57-46  61,-90    57-54    6004  56-91 

N  ....  8-26  8-31  6-11 

H  ....  4-52  465    4-71    4-66  5-31 

O  ....  34-90  31-99  31-67 

99-12     100-00    100*00 

6.  7.  8.  9.  10. 

C  ....     58-44    5909  5787  5518    6094 

N  ....                 3-63  3-52  2  35 

H....       5-27     512  4-98  500    485 

O  ....                 32 16  33-63  37  47 

~"  100-00    10000    10000 
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2  was  obtained  hj  diBSolying  1  in  caustic  potash  and  precipitating  with  adds. 
4  was  prepared  from  8  bj  digesting  it  in  hydrocblorio  aoid,  boiling  witb  alcohol, 
and  ooile<^ing  the  nndissolyed  portion.  6  and  6  are  the  same  substance,  5  beinff 
dried  at  140*,  and  6  at  195°.  Boiling  water  took  up  a  large  proportion  of  9,  and 
left  10  undissolyed. 

Mulder's  crenic  and  apocrenic  acids  are  obtained  from  tilled  soil,  and 
according  to  Hermann,  are  identical  with  his  humocrenic  and  torfo- 
crenic  adds ;  the  former  is,  according  to  Mulder  himself,  identical  with 
humin-nitric  acid,  and  also  with  Stas's  phloretin  (xvi,  8).  —  To  obtain 
these  bodies  the  soil  is  boiled  with  water,  and  with  carbonate  of  soda 
in  succession ;  the  latter  solution  is  precipitated  with  dilute  sulphuric 
add,  and  filtered  from  the  humin  thereby  ^own  down ;  and  the  filtrate 
is  mixed,  first  with  caustic  potash,  then  with  acetic  add  to  slightly 
acid  reaction,  and  lastly  with  acetate  of  copper,  which  throws  down 
apocrenic  add.  The  filtrate,  neutralised  with  carbonate  of  ammonia, 
yields  a  precipitate  of  crenic  acid  in  combination  with  oxide  of  copper, 
which  is  purified  by  dissolviog  it  in  acetic  acid,  and  predpitating  with 
alcohol. 

The  apocrenate  of  copper  contains  ammonia,  on  which  account 
Mulder  regards  it  as  a  double  salt,  and  assigns  to  the  add  the  formula 
C«H"0»*.  Dried  at  140**,  it  contains  42-8  to  47-1  p.  c.  CaO.,  the  organic 
part  contammg  51-89  p.  c.  C,  8*91  H.,  873  N.,  and  40-97  0.  When 
decomposed  by  hydrosulphuric  acid,  it  yields  apocrenic  add. 

The  crenate  of  copper  contains  phosphate  of  copper,  and  generally 
also  ammonia.  On  one  occasion,  after  having  been  purified  by  repeatedly 
dissolving  it  in  acetic  add,  and  precipitating  with  alcohol,  it  was 
obtained  almost  free  from  nitrogen,  and  contained  60-17  p.  c.  of  oxide 
of  copper.  The  organic  part  contained,  in  100  parts,  46*87  0.,  4*97  H., 
and  48-16  0.,  corresponding  to  the  formula  C'*H*H)*«  -f  8H0  (^Mulder, 
J,  pr.  Chem.  82,  821). 

Humous  acids  of  Russian  black  earth  (Tschomosem)  (Hermann,  J,  pr. 
Chem.  12,  277). 

a.  From  the  solution  obtained  with  carbonate  of  soda,  sulphuric 
acid  throws  down  a  in  brown  flocks. 

b.  On  exhausting  untilled  black  earth  with  hydrochloric  acid,  and 
afterwards  with  carbonate  of  soda,  and  precipitating  the  latter  solution 
with  hydrochloric  acid,  the  substance  b  is  obtained.  Similar  treatment 
of  earth  cultivated  for  many  years,  yields  the  body  c. 

All  three  acids  may  be  resolved  into  crenic,  apocrenic,  and  humic 
adds,  in  different  proportions. 


a. 

b. 

c. 

c 

••■• 

56-73    .... 

1...           0*7  Do       ....I 

....       60-83 

N 

•  ••• 

13^9    .... 

....         o'02     ...., 

....       11-05 

H 

•••• 

6-34    .... 

.•*•            4  JLa       •... 

4,'Sh 

O 

•  •  •• 

24-24    .... 

....       2o*lo     ..... 

....      23-81 

10000    .... 

....     10000     .... 

....    10000 

Hermann  {J.pr.  Chem.  22,  65 ;  28,  875 ;  25,  189 ;  27,  165  ;  84,  156) 
distinguishes  eleven  different  humous  substances,  most  of  which  he 
regards  as  nitrogenous,  even  when  they  are  obtained  from  substances 
free  from  nitrogen,  as  in  the  case  of  bodies  prepared  from  cane-sugar, 
according  to  xv,  255,  the  nitrogen  being  absorbed  from  the  air.  (See 
also  XV,  157.)    They  are  as  follows  ;— 
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I.  Substances  msoluble  in  acetate  of  soda,  soluble  in  alkalis,  and 
predpitable  from  the  solutions  by  mineral  acids.  -— Humic  acids  in  the 
more  restricted  sense. 

1.  Anttrohumic  acid.  — The  snbstance  formed,  according  to  Mala* 
guti  (xv.  275),  by  the  action  of  sulphuric  acid  on  sugar  in  tne  absence 
of  air ;  Malaguti's  uhnic  acid. 

2.  SaccharO'kiumc  acid.  —  The  acid  produced  in  a  similar  manner  to 
the  last,  but  with  access  of  air.  It  contains  6*88  p.  c.  of  nitrogen,  and 
in  the  copper-salt  10*8  p.  c.  CuO. 

3.  LignO'humic  acid.  —  Obtained  from  pale-brown  rotten  wood  by 
boiling  it  with  aqueous  carbonate  of  potash,  which  dissolves  humous 
extract  and  ligno-humic  acid,  and  leaves  nitrolin  undissolved.  From 
the  solution  the  ligno«humic  add  alone  is  predpitated  by  hydrochloric 
add  in  the  form  of  a  brown  jelly.  Dried  at  100^  it  contains  57*23 
p.  c.  C,  6*47  N.,  and  5*22  H. ;  and  in  the  copper-salt,  5*1  p.  c.  CuO. 

4.  Metaliffno'humic  acid.  —  Formed  by  boiling  freshly  precipitated 
ligno-humic  add  with  water,  by  which  it  loses  its  sliminess,  becoming 
pulverulent,  and  altering  its  capadty  of  saturation.  The  acid  con- 
taios  at  100'',  56*94  p.  c.  C,  6*77  N.,  and  5*00  H. :  the  copper-salt 
7*04  p.  c.  CuO. 

II.  Substances  soluble  in  alkalis  and  acetate  of  soda,  and  pre- 
cipitable  by  mineral  acids.  —  Hermann's  apocrenic  adds.  Berselius's 
apocrenio  acid  belongs  to  this  place,  but  is  found  to  differ  from  the 
substances  5  and  6. 

5.  Torjic  acid.  —  Obtained  from  Kassian  peat  by  boiling  it  with 
carbonate  of  soda,  supersaturating  the  solution  with  acetic  add,  pre- 
cipitating with  acetate  of  copper,  dissolving  the  precipitate  in  caustic 
potash,  and  precipitating  with  hydrochloric  acid.  This  precipitate, 
dissolved  in  a  strong  solution  of  acetate  of  soda,  and  evaporated 
nearly  to  dryness,  deposits  a  little  humic  acid,  whilst  torfic  add 
remams  in  solution,  and  may  be  precipitated  by  acetate  of  copper  and 
separated  as  above.  —  In  alkaline  solution  it  absorbs  oxygen.  The 
salts  of  the  alkalis  are  soluble  and  dark-brown :  the  remaining  salts 
are  basic,  neutral,  or  acid,  generally  insoluble,  but  soluble  in  caustic 
alkalis  and  their  carbonates,  if  the  base  consists  of  lime,  alumina,  oxide 
of  iron,  or  oxide  of  copper.  The  acid  dried  at  100°  contains  61*92 
p.  c.  C,  7*78  N.,  and  4*31  H. :  the  neutral  potash-salt  contains  14*7 

g.c.  KO. ;  the  acid  soda-salt  5*27  NaO;  the  lime-salts  8*5  to  13*55 
aO. ;  the  copper-salt  9*58  to  13  p.  c.  CuO. 

6.  Tula  and  Siberian  Arvic  acid  (Tula-und  Siherische  Ackersdure).  "^ 
Obtained  from  tilled  soil  in  the  same  way  as  5.  Differs  from  5  only 
in  the  percentage  of  nitrogen,  which  varies  from  4*89  to  15*00  per 
cent. 

III.  Substances  soluble  in  water.  This  class  includes  Berzelius's 
crenic  acid. 

7.  Humus-extract.  —  Occurs  in  tilled  soil,  peat,  and  rotten  wood; 
also  in  soot,  wood-tar,  and  pyroligneous  acid.  ^SeezT,l61.) — When 
rotten  wood  is  boiled  with  carbonate  of  soda,  and  tne  filtrate  is  super- 
saturated with  nitric  add^  a  precipitate  of  ligno-humic  acid  is  thrown 
down,  whilst  humus-extract  remains  in  solution.  The  latter  body  is 
precipitated  by  the  addition  of  nitrate  of  lead  and  ammonia,  and  the 
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precipitate  18  washed,  agitated  with  dilute  sulphuric  acid  not  in  excess, 
and  exhausted  with  alcohol.  On  evaporating  the  alcoholic  solutioi), 
the  humus  is  left  as  a  brown  transparent  varnish,  containing,  at  100*, 
according  to  the  analysis  of  the  lead-compound,  56'68  p.  c.  C, 
4*56  H.,  and  4*50  N.  It  yields  bv  dry  distillation  an  empyreumatic 
liquid  holding  humus-extract  in  solution.  —  Dissolves  easily  in  water, 
with  the  exception  of  an  insoluble  portion  produced  during  evaporation. 
From  the  concentrated,  but  not  from  dilute  solutions,  various  acids 
and  salts  throw  down  the  extract  as  a  brown  resinous  precipitate. 
The  compounds  with  baryta  and  lime  are  sparingly  soluble :  the  latter 
compound  is  formed  by  boiling  rotten  wood  or  garden  mould  with 
lime,  and  separates  in  the  form  of  brown  pelUdes  on  the  surface  of  the 
liquid  on  evaporation.  The  extract  prevents  the  precipitation  of 
sesquioxide  of  iron  and  other  metallic  salts  bv  anm^onia:  it  is  not 
precipitated  from  its  solutions  by  neutral  metallic  salts,  or  by  ammo- 
niacal  acetate  of  copper,  and  is  thereby  distinguished  frqm  crenic 
acid.  The  precipitate  produced  by  basic  acetate  of  lead  is  of  a  light 
colour  in  the  moist  state,  but  brown  after  drying:  it  contains 
40  p.  c.  PbO.  The  precipitate  thrown  down  by  ammoniacal  sulphate 
of  copper  contains  at  llO"",  85*00  p.  c.  CuO.,  15*77  HO.,  and  49*28  of 
humus  extract.  —  The  extract  dissolves  easily  in  alcohol 

8.  Humocrenic  acid.  —  Occurs  in  Black  earth.  The  solution  of 
lignocrenic  add  in  excess  of  alkali  absorbs  oxygen  and  nitrogen, 
according  to  Hermann,  and  forms  with  nitric  acid  a  predpitate  of 
'*  Torfsatzsaure,"  together  with  humo-crenic  acid,  which  is  thrown 
down  from  the  filtrate  by  ammonia  and  basic  acetate  of  lead.  The 
lead-salt  forms  yellowish  flocks,  containing,  at  100%  76*62  p.  c.  PbO., 
the  remainder  containing  52*01  p.  c.  C,  4*47  H.,  and  6-60  N.  The 
copper-salt  is  grey-green,  and  contains,  at  100^,  50  p.  c.  CuO.,  the 
organic  portion  containing  46*71  p.  c.  C,  5*01  H.,  and  6*11  N. 

9.  Torfocrenic  acid.  — Occurs  in  peat,  in  black  earth,  and  in  the 
mineral  water  of  Moekau.  It  is  slowly  produced  by  the  action  of  the 
air  on  alkaline  '^  Torfsatzsaure,"  and  is  separated  from  the  solution  in 
the  same  way  as  8.  It  forms  lead-salts  containing  62*0  to  82*5  p.  c. 
of  lead-oxide,  the  organic  part  containing  42*05  p.  c.  C,  5*30  H., 
and  6*25  N.  The  copper-salt  contains  58*0  p.  c.  CuO.,  the  remainder 
containing  33*91  p.  c.  C,  6*34  H.,  and  5*12  N. 

10.  Torfoanfcreme  acid.  —  Occurs,  together  with  8,  in  the  Moskau 
mineral  water.  The  water  is  evaporated  to  ^i\x  of  its  volume  and  filtered, 
and  the  filtrate  is  acidified  with  acetic  add  and  predpitated,  at  60^, 
with  acetate  of  copper,  which  throws  down  torf oxycrenate  of  copper, 
whilst  torfacremc  acid^  predpitable  by  ammonia,  remains  dissolved  in 
the  filtrate.  —  The  lead-salt  contains  73*5  p.  c.  PbO.,  and  in  the  residue 
60*54  p.  c.  C,  2*43  H.,  and  11*6  N. ;  the  copper-salt  contains  60  p.  c. 
CuO.,  the  organic  portion  containing  41*21  p.c.  C,  4*63  H.,  and 
8*28  N. 

lY.  Substances  insoluble  in  acids  and  alkalis. 

11.  Niirolin.  —  The  prindpal  constituent  of  rotten  wood,  remaiaing 
behind  when  the  wood  is  washed  and  boiled  with  water  and  carbonate 
of  soda.  It  is  brown,  and  still  shows  the  structure  of  the  wood,  and 
becomes  homy  on  drying.  Contains,  at  100**,  56*13  p.  c.  C,  6*32  H., 
and  13*20  N.,  or  more  frequently  only  4  p.  c.  N. 
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6.  Substances  obtained  from  Lignite.    Her£s  Carbo-ulmic  and  Carbo- 

humic  acids. 

When  powdered  ligmte  (from  the  coal  of  the  Hohenpeissenberg  in 
Southern  Bavaria)  is  boiled  with  alcohol  to  remove  resin,  and  after- 
wards subjected  to  prolonged  boiling  with  strong  caustic  soda,  and 
the  deep-brown  liquid  thereby  formed  is  filtered  and  precipitated  with 
hydrochloric  acid,  dark-brown  flocks  are  obtained,  from  which  alcohol 
takes  up  carbo-ulmic  add,  leaving  carbo-humic  acid  undissolved. 

Carbo-ulmic  add  contains,  on  the  average,  62*86  p.  c.  C,  4*77  H., 
and  82*87  0.,  corresponding  with  the  formula  C^BW" :  the  silver-salt 
contains  50*79  p.  c,  AgO. 

Carbo-humic  acid  contains,  at  130 — 140^  64*59  p.  c.  C,  5*15  H., 
and  80*26  0. ;  the  silver-salt  25*21  p.  c.  AgO.  (Herz,  N.  Eq)ert.  10, 
496). 

H.  Substances  obtained  from  Dung. 

Braeonnofs  Azubnic  acid. — When  decomposed  stable  manure  is  ex- 
hausted with  water,  a  residue  containing  ulmic  acid  is  left,  whilst  the 
aqueous  solution  contains  azulmic  add  precipitable  by  acids.  The 
latter  add  is  also  obtained  by  evaporating  the  aqueous  extract  to  a 
syrup,  mixing  it  with  alcohol  of  82°  B.,  decanting  the  slightly  coloured 
alcohol,  and  decomposing  the  predpitated  black  mass  with  adds.  —  It 
forms  a  black,  brittle  mass,  having  a  jet-like  lustre,  and  leaving  a 
yellowish-brown  ash  when  burnt,  and  carbon  free  from  nitrogen  when 
carbonised.  It  dissolves  in  ammonia  and  alkalis,  but  not  in  alcohol 
(Braconnot,  N.  Ann.  Chim.  Phys.  12,  212). 

P.  Th^nard's  Fumic  acid  (acide  fumique^  Dungersaure)  is  also  pre- 
dpitated by  adds  from  the  aqueous  solution  of  fermented  dung; 
Th^nard,  however,  purifies  it  by  boiling  the  precipitate  with  Uie  liquid, 
which  causes  it  to  cohere,  washing,  dissolving  it  ten  times  in  ammonia- 
water,  and  predpitating  with  acids,  so  that  at  last  the  wash- waters 
remain  colourless.  It  forms  an  amorphous  black  mass,  having  a 
shining  fracture,  and  containing  -r^th  per  cent,  of  ash,  and  60*5  p.  c.  C, 
5*1  n.,  5*5  N.,  and  28*9  0.,  besiaes  sulphur.  According  to  Thenard, 
it  is  represented  by  the  formula  C*NH"0".  It  forms  decomposition- 
products  with  chlorine  and  nitric  add,  and  is  rendered  sohible  by 
exposing  its  ammonia-salt  to  the  air,  especially  together  with  clay,  or 
by  the  action  of  ozone,  whereby  nitric  acid  is  formed,  or  when  its  lime- 
salt  is  boiled  for  14  days  with  carbonate  of  lime,  sesquioxide  of  iron, 
and  water,  whereby  the  oxide  of  iron  is  reduced  if  air  is  excluded,  or 
alternately  reduced  and  oxidised  if  air  is  admitted.  The  acid  forms 
soluble  salts  with  ammonia  and  the  alkalis,  and  insoluble  salts  with  the 
other  bases :  its  ammonia-salt,  however,  precipitates  salts  of  alumina 
only  after  addition  of  chloride  of  sodium,  and  does  not  precipitate 
phosphate  of  alimiina  even  in  presence  of  excess  of  ammonia.  Thenard 
regarded  as  identical  with  this  fumic  acid,  a  brown  nitrogenous  product 
which  he  obtained  by  heating  dextro-glucose  with  ammonia  (xv,  818) 
or  with  nitrate  of  baryta  (xv,  319),  or  by  heating  cellulose,  milk-sugar, 
and  cane-sugar  with  phosphate  of  ammonia  (Thenard). 
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Primary  Nucleus  C*'H". 

Idryl. 

C.  BoDEKRB.    Ann.  Pharm.  52,  100 ;  J.  pr.  Chem.  S3,  249. 

Occurs  in  Stupp,  a  black  mass  mixed  with  globules  of  mercury,  ob- 
tained in  an  experimental  distillation  of  mercury  in  closed  vessels 
from  a  mercurial  mineral  found  in  Idria  (Idrialite). 

Stupp  is  boiled  repeatedly  with  alcohol,  and  the  solution,  after  cool* 
ing,  is  separated  from  the  yeUow  laminas  of  a  hydrocarbon  different 
from  idryl,  which  is  deposited,  and  freed  from  the  greater  part  of  the 
alcohol  by  distillation,  whereupon  a  brownish-black  od  collects  at  the 
bottom  of  the  vessel.  This  oil  is  boiled  repeatedly  with  acetic  acid  bq 
long  as  it  continues  to  take  up  idryl  and  deposit  it  from  the  golden- 
yellow  solution  in  needles  on  cooling.  The  needles  are  washed  with 
acetic  acid  and  with  water,  and  recrystallised  from  alcohol,  the 
laminee  which  are  first  deposited  from  the  strong  solution  on  cool- 
ing, and  consist  of  the  hydrocarbon  differing  from  idryl,  being 
removed. 

Properties.  Loose  crystalline  mass  of  needles,  collecting  in 
nodules  when  slowly  evaporated.  Under  the  microscope  rhombic 
lamin»  are  discernible.  The  crystals  are  nearly  colourless,  with  a 
tinge  of  yellowish-green,  and  form  a  colourless  powder  when  tritu- 
rated. Melts  at  86"*  to  a  clear  pale-yellow  oil,  which  solidifies  to  a 
radiated  crystallised  mass.  Sublimes  easily  in  very  delicate  laminse. 
Has  a  faint,  somewhat  smoky  odour,  and  no  particular  taste,  but  pro- 
duces a  slight  burning  sensation  on  the  tongue. 


42  0 252 

14  H    ....      14 


Bddeker. 

mean. 

94-73    .... 

....      94-67 

5-27    .... 

5-46 

C«Hi*  ....    266    lOOW    10003 

Isomeric  or  polTmerio  with  chrysene  {xr,  1). 

Idryl  assumes  a  golden-yellow  colour  in  cold  oil  of  vitriol,  and  dis- 
solves freely  therein  at  100°,  forming  a  deep  greenish-yellow  liquid 
not  precipitable  by  water;  sulphurous  acid  is  not  given  off  tiU  the 
liquid  is  strongly  heated. 
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Idryl  dissolves  slightly  in  acetic  acid,  alcohol,  ether,  and  oil  of  turpen- 
tine in  the  cx)ld,  and  very  freely  when  warmed,  the  last  three  solutions 
when  saturated  at  the  boiling  heat,  becoming  solid  on  cooling.  A  very 
small  quantity  of  idryl  dissolved  in  these  liquids  produces  a  fine 
bluish  iridescence,  similar  to  that  of  a  solution  of  sulphate  of 
quinine. 

The  hydrocarbon  obtained  in  the  preparaiion  of  idryl  forms  delicate 
laminee,  which  melt  above  100**  only,  and  sublime  in  fine  colourless 
laminro  before  melting  completely.  It  contains  93*65  p.  c,  C,  and 
6' 67  H.  It  dissolves  in  oil  of  vitriol,  with  brown-red  colour,  when 
warmed,  and  is  somewhat  less  easily  soluble  than  idryl  in  acetic  acid 
and  alcohol. 


Appendix  to  Idiyl, 

Idrialin. 

DuKAS.     Ann.  Chim.  Phys.  50,  193  ;  Ann.  Pharm.  5,  16  ;  Schw.  66,  88 ; 

N.  Tr.  26,  1,  212. 
ScHROTTER.    JBaumgartner*8  Zeitschr.  fur  Phys.  &c.,  3,  245. 
Laurent.    Ann.  Chim.  Phys.  59,  385 ;  66,  143. 
BoDSKSB.    Ann.  Pharm.  52,  100. 

Occurs  in  idrialite  from  Idria,  which  consists  almost  entirely  of  this 

substance.     See   Bohrdtter   (BaumySHnw^^   Zeittekr.  4,  5).    Fint  noticed  by 
Haoquet  in  1778. 

Preparation.  1.  The  pulverised  mineral  is  slowly  sublimed  in  a 
current  of  carbomc  acid,  the  temperature  being  ultimately  allowed  to 
rise  till  the  glass  softens.  The  melted  mass  yields  successively  mercury 
and  idrialin,  which  are  collected  and  separated  by  treatment  with  boil- 
ing oil  of  turpentine  (Dumas).  —  2.  The  finely  powdered  idrialite  is 
boiled  with  20  or  30  parts  of  oil  of  turpentine,  which,  after  cooling  and 
filtering  from  the  deposited  idrialin,  is  again  poured  upon  the  idrialite 
imtil  the  mineral  is  exhausted  (Laurent).  Bodeker  decolorises  the  pro- 
duct with  animal  charcoal,  recrystallises  from  acetone  or  from  a 
mixture  of  alcohol  and  oil  of  turpentine,  and  washes  the  crystals  with 
alcohol* 

Properties.    Very  light  colourless  lamineB,  having  a  pearly  lustre. 

Laurent.  BOdeker. 

91-85    91-64    92-11 

5-30    6-27    6-29 

2-85     809    2-60 
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292 

C«H'*0    274    10000    10000    10000    10000 

Dumas  and  Laurent  considered  idrialin  to  be  free  from  oxygen.     Gerhardt 
{Traits  4,  305)  doubles  the  formula. 

Idrialin  does  not  melt  without  decomposition,  and  distils  undecom- 
posed  in  very  small  quantity  only  (Dumas).  —  It  dissolves  in  warm 
oil  of  vitriol  with  indigo-blue  colour,  forming  a  conjugated  sulphuric 
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acid,  the  potash-salt  of  which  forms  fine  silvery  crystals  (Schr6tter\ 
The  baryta-  and  lead-salts  of  the  acid  are  likewise  soluble  (Bodekerj. 
—  Idrialin  forma  with  chlorine  a  solid  compound,  soluble  with  purple 
colour  in  oil  of  vitriol  (Schrotter).  —  Fuming  nitric  acid  forms  a  dark- 
brown  solution  precipitable  by  water  (Schr5tter). 

When  idrialin  is  boiled  with  strong  nitric  acid,  a  red  powder, 
Laurent's  nitrite  d^idrialase^  is  obtained,  which  is  insoluble  in  water, 
ether,  and  boiling  alcohol,  but  dissolves  partially,  with  brown  colour, 
in  caustic  potash,  and  explodes  on  charcoal  or  when  heated.  It  con- 
tains 62*67  p.  c.  C,  810  H.,  and  1050  N.,  from  which  numbers 
Laurent  calculates  the  formula  C**X'H*,  and  Gerhardt  {Traits,  4, 
•306)  the  less  probable  formula  C^X'H^O*  (65-2  p.  c.  C,  2-9  H., 
9  0  N.). 

Idrialin  is  insoluble  in  boiling  water,  and  veir  slightly  soluble  in 
boiling  alcohol  and  ether,  but  freely  soluble  in  boiung  oil  of  turpentine^ 
from  which  it  is  deposited  almost  entirely  on  cooling  (Dumas).  Boiling 
bisulphide  of  carbon,  roch-oil,  and  oil  of  turpentine  dissolve  idrialin  very 
freely,  but  take  up  very  Uttle  of  it  from  the  mineral  containing  it,  except 
when  heated  above  their  boiling-points  in  closed  vessels.  Lineeed-oil, 
olive'-oil,  and  crosote  dissolve  the  mineral  almost  entirely  when  heated 
therewith  (Schrotter). 


Primary  Nuckits  C^H** ;  Oxi/azo-nucleus  C^N*H«H>. 

Strychnine. 

PsLLBnBR  &  Caventou.    Ann.  (Mm.  Phy%.  10,  142 ;  J".  Pharm.  6,  145 ; 

N.  Tr.  3,  2,  224;  Repert.  7,  169;  Berl  Jahrb.  1820,  206;  abstr. 

Gilb.  63,  287.  — -4nn.  Chim.  Phys.  26,  44;  Schw.  42,  65;  Repert. 

18,  69. 
Pelletieb  &  DuKAS.    Ann.  Chim.  Phys.  24,  176. 
Merck.    N.  Tr.  20,  1, 134. 

IjIEBig.    Pogg.  21,  21  and  487.  — Ann.  Pharm.  26,  56. 
DuFLos.    Schw.  62,  68. 
Rbonault.    Ann.  Pharm.  26,  17 ;  /.  pr*  Chem.  16,  763.-~ilnn.  Pharm. 

29,  58. 
Pelletieb.    Ann.  Chim.  Phys.  63,  165;  Ann.  Pharm.  22,  114.—/. 

Pharm.  24,  154 ;  Ann.  Pharm.  29,  49  ;  J.  pr.  Chem.  14,  180. 
Qerhabdt.     Ann.  Pharm.  42,  312.  —  Compt.  ehm.  1845,  116;    Rev. 

scient.  10,  192.  —  N.  Ann.  Chim.  Phys.  7,  251. 
Dttr.  BRA2n>is.    Ann.  Pharm,  66,  257;  Inetit.  1848, 194;  Pharm.  Centr. 

1847,  952 ;  Lieb.  Kopp'e  Jahresber.  1847  and  1848,  627. 
NiCHOLSOK  &  Abel.     Chem.  8oc.  Qu.  J.  2,  241 ;  Ann.  Pharm,  71,  79 ; 

Pharm.  Centr,  1849,  785 ;  N.  Ann.  Chim.  Phy$.  27, 401 ;  N.  J.  Pharm. 

16,  305  ;  Lieb.  Kopp'e  Jahreeber.  1849,  380. 
HoBSLET.    Pharm.  Joum.  16,  177;  J.  pr.  Chem,  72,  312;  Inetit.  1856, 

463 ;  Lieb.  Kopp'e  Jahreeber.  1856,  758. 
ScHUTZENBEBQEB.     Compt,  rend.  47,  79  and  235  ;  Inetit.  1858,  239  ;  /. 

pr.  Chem.  75,  122 ;  Ann,  Pharm.  108,  849 ;  Chem.  Centr.  1858,  677  ; 

Kopp's  Jahresber.  1858,  373. 
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Discovered  by  Pelletier  &  Caventou  in  1818.  —  Occurs  [combined  with 

igasuric  acid  (x,  229)  ?  See  also  Manson  {If,  Br,  Arch.  65,  295)]  in  the  NtiX 
tomica  of  Strychnoa  Nux  vomica  (Handbuch  viii.  [2],  57),  together  with 
brucine  and  igasurine ;  in  the  Faha  St.  Ignatii  of  Strychnos  JgncUii,  to- 
gether with  a  very  small  quantity  of  brucine ;  in  very  small  quantity 
in  Lignum  colubrinum  from  Strychnoa  coluhrina  (Handbuchi  viii  [2],  56). 
—  In  the  root-bark  of  Strychnoa  Tieatd  and  in  Upaa  Tieute^  the  Japanese 
arrow  poison,  together  with  traces  of  brucine  (Pelletier  &  Caventon), 
whereas  the  North  American  arrow-poison  contains  curarin.  Java 
arrow-poison,  found  in  a  bamboo,  contained  62  p.  c.  of  strychnine 
Prerichs,  Pharm.  Viertelj.  12,  642). 

Oonoeming  the  quantities  of  bmcine  and  strjclmine  present  in  phanna-* 
centical  preparations  of  the  abore  plants,  see  F.  Mayer  (N.  Jahrb.  Pharm. 
28,  38 ;  Ckem.  Cenir,  1865,  820). 

The  base  known  as  s^chnine  is,  aeeording  to  Bchfitxenberser,  a  mixture  of 
three  differont  bases,  haying  the  formula  0«N«fi»0*,  C«N«HaO*  and  C<*Nm«0«. 
The  base  with  42  atoms  of  carbon  is  said  to  be  immediately  deposited  from  dilute 
hydrochlorate  of  strychnine  in  long  slender  needles  on  addition  of  ammonia,  whilst 
that  with  40  atoms  of  carbon  crystallises  from  the  filtrate  in  octahedra  after  a 
quarter  of  an  hour.    These  statements  stand  much  in  need  of  oonfirmation  (Kr.). 

Preparation,  I.  From  Nux  vomica.  The  nuts  are  either  rasped  or  bruised : 
to  render  them  fit  for  the  latter  operation,  Milarch  roasts  them  in  an  oven.  Or  they 
may  be  subjected  to  an  atmosphere  of  steam  for  half  an  hour  in  a  dose  ressel,  and 
afterwards  dried. 

1.  Nux  vomica  is  boiled  with  water  till  it  becomes  soft :  it  is  then 
bruised,  returned  to  the  boiling  water,  boiled  for  two  hours,  pressed, 
and  again  boiled  twice.  The  liquid  thus  obtained  is  evaporated  to  a 
syrup  and  mixed  with  alcohol  so  long  as  gum  is  precipitated,  the 
strychnine,  brucine,  colouring  matter,  and  a  little  fat  remaining  in 
solution.  The  precipitate  is  washed  with  alcohol,  and  the  alcoholic 
liquids  are  evaporat^  to  an  extract  and  diluted  with  cold  water, 
whereby  fat  is  thrown  down.  The  filtrate  is  heated  and  decomposed 
with  excess  of  milk  of  lime,  which  precipitates  strychnine  and  brucine. 
The  precipitate  is  pressed,  dried,  and  boiled  two  or  three  times  witii 
85  p.  c.  alcohol,  which  takes  up  strychnine,  brudne,  and  colouring 
matter.  The  alcohol  is  distilled  off  and  the  residue  digested  with  cold 
alcohol  of  54  p.  c,  whereby  brucine  and  colouring  are  dissolved,  whilst 
strvchnine  remains  behind,  and  is  purified  by  crystallisation  from 
boiling  85  p.  c.  alcohol  [Corriors  process  (J.  Pharm.  11,  492  ;  N,  Tr. 
12,  1,  173 ;  abstr.  Mag.  Pharm.  13,  148)  modified  by  Soubeiran,  N.  J. 
Pharm.  45,  230)]. 

2.  Nux  vomica  is  boiled  with  alcohol ;  the  tincture  is  evaporated ; 
and  the  extract  is  dissolved  in  water ;  the  fat  thereby  separated  is 
removed ;  the  filtrate  is  boiled  for  a  few  minutes  with  a  quantity  of 
magnesia  amounting  to  -j^^d  of  the  nux  vonaica  employed ;  and  the 
greenish-yellow  precipitate  is  collected.  It  contains  chiefly  strychnine, 
which  is  obtained  by  boiling  it  with  alcohol  of  38^  B.,  evaporating  the 
solution,  and  washing  the  resulting  crystals  with  very  cold  alcohol  of 
22^  B.  The  brucine  is  deposited  from  the  filtrate  from  the  magnesia 
precipitate  after  the  lapse  of  a  few  days  only  (Pelletier  &  Caventou). 

8.  Rasped  nux  vomica  is  digested  with  five  times  its  weight  of  40 
p.  c.  alcohol  for  a  day,  at  a  gentle  heat.     The  liquid  is  strained  through 
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linen,  and  the  residue  is  pressed  and  treated  .twice  again  in  the  same 
wa}'.  The  whole  of  the  tinctures  are  submitted  to  distillation  and 
further  evaporated  down  to  the  weight  of  the  nux  vomica  employed. 
About  -g^th  of  neutral  acetate  of  lead  is  added ;  the  liquid  is  filtered 
from  the  precipitate,  evaporated  to  one-half,  mixed  with  y^th  of  cal- 
cined magnesia,  and  allowed  to  stand  for  a  week,  with  frequent  stirring. 
The  precipitate  is  then  collected,  washed,  dried,  and  exhausted  thrice 
with  hot  80  p.  c.  alcohol,  which  takes  up  strychnine,  brucine,  and 
colouring  matter.  After  distilling  off  the  alcohol,  the  strychnine  and 
brucine  are  separated  by  means  of  40  p.  c.  alcohol,  as  in  1  ( Wittstein, 

DarstelL  w.  Pr'ufung,  215).  The  processes  of  Wittstock  (Berzeh  Lehrb.  3  ed.  6, 
296)  and  Wiuckler  {Moff.  JPhami.  19, 261)  are  similar  to  the  foregoing.  Pelletier  & 
Cayentou  had  previously  employed  basic  acetate  of  lead,  for  which  Neuhaus  {N.  Tr. 
11,  2,  198)  substituted  the  neutral  acetate. 

See  the  methods  of  Duilos  {BerL  Jdhrh.  28,  2,  208. —  Sehw,  62,  69)  and 
O.  Henry  {J.  Pharm.  16,  752 ;  Repert,  37, 123),  who  extract  with  alcohol  or  water 
containing  sulphuric  acid;  also  the  similar  method  of  Ferrari  {Brugn.  Oiom. 
16,  457;  abstr.  Schw.  40,  492).  N.  E.  Henry  (J.  JPharm,  8,  401;  if.  Tr.  7,  1, 
836)  and  Bobiquet  extract  with  boiling  water.  —  O.  Heniy  {J.  Pharm,  21,  222) 
precipitates  the  bases  with  infusion  of  galls  (yii,  177)  :  Lebourdais  and  Tilloy 
Xn.  J.  Pharm,  23,  406)  precipitate  them  with  animal  charcoal.    See  p.  266. 

According  to  Wittstein,  213  parts,  according  to  Pelletier  &  Caven- 
tou,  354  parts  of  nux  vomica  yield  1  part  of  strychnine. 

II.  From  Ignatius'  beans.  —  1.  The  rasped  beans  are  first  exhausted 
with  warm  ether  to  remove  fat,  and  then  boiled  repeatedly  with  alcohol. 
The  alcoholic  liquid  thus  obtained  is  evaporated ;  the  residue  is  boiled 
with  magnesia  and  water ;  and  the  precipitate  thereby  formed  is  washed 
with  cold  water  and  boiled  vrith  alcohol,  which,  after  filtering  and  eva- 
porating, deposits  the  strychnine  (Pelletier  &  Caventou).  Or  the  beans 
may  at  once  be  boiled  with  alcohol,  and  the  fat  separated  by  cooling  the 
liquid  for  some  days  (Steinmann.  Schw.  25,  410).  —  2.  One  part  of  the 
beana  is  digested  for  a  few  days  with  2  parts  of  75  p.  c.  alcohol  and 
4  parts  of  water,  the  tincture  is  poured  off,  and  the  softened  beans  are 
dried  over  a  water-bath,  pulverised  (now  an  easy  process),*  and  exhausted 
with  a  warm  mixture  of  sulphuric  acid,  2  parts  of  alcohol,  and  4  parts 
of  water.  The  mixed  tinctures  are  then  precipitated  with  basic  acetate 
of  lead,  filtered,  and  freed  from  excess  of  lead  by  means  of  sulphuric 
add ;  the  perfectly  clear  filtrate  is  evaporated  down  to  the  weight  of 
the  beans  employed;  and  the  now  brown  and  gelatinous  liquid  is 
exhausted  with  warm  alcohol.  The  tincture,  mixed  with  water  and 
freed  from  alcohol  by  distillation,  is  precipitated  with  anunonia,  and  the 
precipitate  is  purified  by  dissolving  it  in  water  containing  sulphuric 
acid,  and,  lastly,  by  crystallising  it  from  hot  alcohol  (Geiseler,  N.  Br. 
Arch.  2, 73). 

III.  From  Upas  Tieute.  —  This  substance  is  dissolved  in  water ;  the 
filtrate  is  digested  with  magnesia ;  the  reddish-yellow  precipitate,  after 
washing  and  drying,  is  boiled  three  times  with  alcohol ;  and  the  reddish 
tincture  is  evaporated.  The  strychnine  thus  obtained  is  coloured  green 
by  nitric  acid,  on  account  of  an  admixture  of  strychnochromin  (p.  505). 
It  is  purified  by  dissolving  it  in  dilute  sulphuric  acid,  digesting  with 
animal  charcoal,  precipitating  with  magnesia,  exhausting  the  precipi- 
tate with  alcohol,  and  evaporating  (Pelletier  &  Caventou). 
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Strychnine  containing  brudne  is  purified  by  treating  it  with  cold 
weak  alcohol,  which  dissolves  almost  exclusively  brucine,  and  re- 
crystallising  from  hot  strong  alcohol  (Pelletier  &.  Caventou).  Cold 
absolute  alcohol  takes  up  the  brucine,  leaving  strychnine  undissolved. 
The  two  alkaloids  may  also  be  separated  by  dissolving  them  in  very 
weak  nitric  acid,  not  in  excess,  and  evaporating  the  solution,  whereupon 
the  nitrate  of  strychnine  first  separates  in  white  feathery  crystals,  the 
brucine-salt  afterwards  forming  nard  solid  crystals.  The  greater  part 
of  the  latter  salt  remains  in  the  mother-liquor  as  a  gummy  mass,  which 
is  to  be  again  treated  with  magnesia  and  alcohol  ( Wittstock ;  Pelletier 
&  Dumas).  —  When  a  strongly  acid  solution  of  the  two  bases  in  acetic 
acid  is  mixed  with  chromate  of  potash,  the  strychnine  alone  is  preci- 
pitated, and  may  be  recovered  from  the  precipitate  by  means  of 
ammonia  (Horsley).  Strychnine  containing  brucine  is  reddened  by 
moderately  strong  nitric  acid  :  the  pure  alkaloid  behaves  as  described 
below. 

Detection  of  Strychnine  in  cases  of  poisoning,  —  The  substance  to  be 
examined  is  digested  with  very  weak  hydrochloric  acid  for  an  hour  or 
two,  at  a  temperature  of  60^  to  80°  ;  the  liquid  is  strained ;  and  the 
residue  is  again  exhausted  with  hot  water  containing  hydrochloric  acid 
The  extracts  are  then  mixed  with  a  slight  excess  of  ammonia  and  evapo- 
rated to  dryness,  together  with  sand.  The  dry  residue  is  exhausted 
three  or  four  times  with  hot  fusel-oil,  and  the  extracts  are  filtered  through 
paper  moistened  with  fusel-oil.  The  filtrate  contains,  besides  strych- 
nine, fat  and  colouring  matter,  which  are  got  rid  of  by  shaking  the 
filtrate  with  10  or  12  times  its  volume  of  hot  water  containing  hydro- 
chloric acid,  the  greater  part  of  these  bodies  then  remaining  in  sdution 
in  the  fusel-oil,  whilst  the  strychnine  is  taken  up  by  the  acidulated  water. 
The  hot  acid  liquid  is  shaken  with  fresh  portions  of  fusel -oil,  so  long 
as  it  gives  up  colouring  matter,  and  is  then  evaporated,  mixed  with  a 
slight  excess  of  ammonia,  and  agaui  shaken  with  fusel-oil,  which  now 
takes  up  the  free  strychnine,  and  leaves  it  behind  on  evaporation.  If 
necessary,  the  residue  is  purified  by  again  dissolving  it  in  hydrochloric 
add,  shaking  with  fusel-oil,  &c. ;  it  may  then  be  recognised  by  the 
reactions  given  below  (v.  Uslar  &  J.  Erdmann,  Ann,  Pharm,  120,  121 ; 
J.  pr.  Chem.  86,  59 ;  Pharm,  Viertelj,  11,  255  ;  Kopp's  Jahresber,  1861, 
866 ;  J.  Erdmann,  Ann.  Pkarm,  122,  360 ;  Anal.  Zeitschr.  1,  400 ;  Kopp's 
Jahresber.  1862,  613).  For  other  methods,  some  of  which  differ  from 
the  above  only  in  chloroform  or  ether  being  employed  instead  of  fusel- 
oil,  see  the  following  memoirs.  These  methods  are  applicable  for  the 
detection  of  other  poisonous  alkaloids. 

Stas.     Bull,  de  TAcademie  de  Med.  de  Belgique,  9,  304  ;  N.  J".  Pkarm.  22, 

281 ;  /.  pr.    Chem.    55,    232 ;  Jahrb.  pr.  Phann.  24,    313  ;  Kopp's 

Jahresber.  1851,  640. 
Flandin.     Compt.  rend.  86,  517 ;  J.pr.  Chem.  59, 185  ;  Chem.  Gaz.  1853, 

215 ;  Kopp's  Jahresber.  1853,  687. 
Otto.    Ann,  Pharm.  100,  39 ;   abstr.  J.  pr.  Chem.    70,    117 ;  Kopp*s 

Jahresber.  1856,  755. 
Stevenson  Macada3i.      Pharm.    Trans.   16,    120,   and  160 ;  Kopp^s 

Jahresber.  1856,  759. 
De  Vru  &  Van  der  Burg.     Pharm.  Joum.  16,  448;  Pharm.  Viertelj. 

6,  543  ;  N.  J.  Pharm.  31,  542 ;  JCopp's  Jahresber.  1857,  602. 
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E.  Pbollius.    iV^.  Br.  Arch.  89,  168; '  Chem.  Centr.  1857,  231 ;  Z6pp*8 
Jahresber.  1857,  604. 

H.  ScHKoDER.     N.  Br,  Arch.  93,  190;  Kopp*s  Jahresber.  1857,  604. 
Jordan.    N.  Bepert.  10,  156 ;  Anal.  Zeitschr.  1,  131 ;  JSuopp*8  Jahresber' 
1861,  870. 

To  detect  strychnine  in  beer,  Graham  &  Hofmann  (Pharm.  Joum. 
11,  504 ;  Ann.  Pharm,  83,  39)  shake  the  beer  with  animal  charcoal  in 
the  proportion  of  4  four  ounces  of  charcoal  to  a  gallon,  let  it  stand 
over  night,  collect  and  wash  the  charcoal  once  or  twice  with  cold  water, 
and  boil  it  for  half  an  hour  with  8  ounces  of  alcohol,  which  takes  up 
the  strychnine.  The  residue  which  remains  on  evaporating  the  alcohol, 
is  shaken  with  a  few  drops  of  caustic  potash  and  ether,  the  latter  of 
which  takes  up  strychnine,  recognisable,  after  evaporating  the  solution, 
by  means  of  oil  of  vitriol  and  c^romate  of  potash. 

On  the  means  of  distingaislung  morphine  from  strychnine,  see  Hiinefeld  {Schw. 
60,  454)  ;  santonine  from  strjchnme,  Wittstein  (I*harm.  Viertelj.  6,  278) :  on  the 
Tolumetric  estimation  of  strychnine  by  means  of  iodomercurate  of  potassiimi,  see 

F.  F.  Mayer  (Pharm.  VieHelj,  13,  AZ  i  N.  J.  Pharm,  46,  124 ;  Kopfs  Jahresber. 
1863,  703) ;  by  means  of  biniodide  of  potassium,  Wagner  (Din^l,  151,  40 ;  Anal, 
Zeitschr.  1,  102 ;  Kopp's  Jahresber,  1861,  867). 

Properties.  Small,  white,  four-sided  prisms,  terminated  by  low,  four- 
sided  pyramids  (Pelletier  &  Caventou).  Crystals  of  the  right  prismatic 
(rhombic)  system,  with  the  faces  y,  t,  and  u  (Fig.  53).  Angle  y:  y  = 
91°  12'  and  88**  48' ;  i  :  i  =  98°  4'  and  86°  56' ;  m  :  «  =  94°  16'  and 
85°  44'.  Besides  these  there  are  faces  of  the  octahedron,  the  edges  of 
which  are  truncated  by  the  faces  y,  t,  and  u.  Cleavable  parallel  to  y. 
Lustre  vitreous,  pearly  on  the  cleavage-faces.  Hardness  between  2 
and  2i  (Kengott,  Pogg.  95,  614).  Schabus  {Krystallgestalten,  79) 
observed  the  faces y,  i ,  and  u.  Angle  y :  y  =  90**  50'  75",  and  89^*  9'  25"  ; 
y  :  «  =  118°  28'  5" ;  i  :  t  =  93°  SC/  (calc.  =  93°  35') ;  w  :  «  =  94°  28'. 
Strychnine  contaminated  with  a  trace  of  lime  crystallises  in  long,  silky, 
flexible  needles  (Robiquet,  J.  Pharm.  17,  101).  Strychnine  is  per- 
manent in  the  air,  and  unaltered  by  light.  It  rotates  a  ray  of  polarised 
light  to  the  left :  in  alcoholic  solution  [ay  =  132-08°  to  136-78".  The 
rotation  is  much  less  in  acid  solutions,  but  the  addition  of  ammonia 
seems  to  restore  it  to  the  original  amoxmt  (Bouchardat,  N.  Ann.  Chim. 
Phya.  9,  213).— -Strychnine  does  not  lose  weight  when  heated  (Liebig), 
and  does  not  melt  without  decomposition  (Pelletier  &  Caventou ; 
Fresenius).  According  to  Robiquet,  Merck,  and  Wittstein,  it  is  fusible 
without  decomposition.  It  is  inodorous,  but  has  an  intolerably  bitter, 
afterwards  somewhat  metallic  taste.  It  is  the  most  poisonous  of  the 
vegetable  bases,  -J-th  of  a  grain  being  sufficient  to  kill  a  lafge  dog,  with 
tetanic  convulsions.  It  turns  reddened  litmus  blue  (Pelletier  &  Caven- 
tou).    Resists  putrefaction  (Robin,  Compt.  rend.  32,  773). 

When  very  small  portions  of  powdered  strychnine  are  carefully 
heated  on  a  piece  of  platinum-foil  having  a  hemispherical  depression 
covered  with  a  slip  of  glass,  the  glass  receives  an  opaque  white  deposit 
of  sublimed  strycnnine,  appearing  under  a  magnifying  power  of  80 
diameters,  to  consist  of  round,  sharply  defined  granules.  On  the  addi- 
tion of  a  drop  of  water,  the  sublimate  crystallises  in  four-sided  prisms, 
arranged  in  crosses  and  stars.  On  adding  ammonia-water,  it  deliquesces 
to  oil-drops,  in  which  isolated  quadratic  octahedrons  with  truncated 
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siiaiinitfl,  and  groups  of  short,  broad,  four-sided  prisms  are  formed. 
Addition  of  hydrochloric  acid  also  causes  crystallisatioja,  partly  in  crossed 
tufts  of  needles,  partly  in  broad,  four-sided  prisms.  Very  dilute  chromic 
acid  does  not  alter  the  granular  deposit  at  first,  but  soon  produces 
fine  yellow  crystalline  stars,  and  ultimately  double  pyramids,  very- 
different  from  those  formed  with  brudne  under  similar  conditions 
(Helwig,  AnciL  Zdtachr.  3,  46). 


Felletier 

Liebig. 

and  Dumas. 

mean. 

42  C 

.    252    

76-44    

77-24    

75-36 

2N 

28    

8-38    

oMa      ........ 

5-81 

22  H 

.      22    

.       82     

6-58     

9-60    

6-54    

7-30    

670 

4  O 

12-14 

C«NJHao*  

.    334    

10000    

.     10000    

NicholBon. 

10000 

Begnault. 

Cherhardt 

and  Abel. 

mean. 

mean. 

0  ... 

74-76    .. 

75-66 

75-38 

N  ... 

8-45    .. 

8-05 

8-66 

M  ... 

6-81    .. 

6-90 

6-71 

o  .. 

9-98    .. 

9-89 

9-26 

10000    .. 

10000 

10000 

Earlier  formul» :  0»NHi«0»  and  C*<N»HaO»  (Liebig)  ;  C^>N«H"0*  (Begnault) ; 
C*"N«H»0  and  C«N9BP*0*  (G^e^ha^dt).  The  above  formula,  proposed  by  Kegnault 
{Ajim,  Pharm.  29,  58),  was  shown  by  Nicholson  and  Abel  to  be  correct. 

Decompositions.  1.  Strychnine,  when  cautiously  heated,  gives  off 
colourless  vapours,  probably  of  undecomposed  strychnine,  and  af ter- 
-wards  melts  to  a  brownish  liquid,  which  gives  off  a  large  quantity  of 
brown  vapours  and  leaves  a  carbonaceous  residue  (Diflos).  It  car- 
bonises at  312°  to  315°,  and  when  submitted  to  dry  distillation,  puffs 
up,  turns  black,  evolves  carbonic  acid  and  combustible  gas,  and  yields 
an  empyreumatic  oil,  a  little  water,  and  acetic  acid,  leaving  charcoal 
(Pelletier  &  Caventou).  —  2.  Melts  on  platinum-foil  Uke  wax,  and  takes 
fire  when  more  strongly  heated,  leaving  a  bulky  charcoal  (Merck).  — 
3.  When  subjected  to  electrolysis,  it  behaves  like  morphine  (xvi,  425) 
(Hlasiwetz  &  Rochleder).  —  4.  When  heated  with  sulphur  to  the  melt- 
ing-point of  that  body,  it  is  decomposed,  with  formation  of  a  larffo 
quantity  of  sulphuretted  hydrogen  (Pelletier  &  Caventou).  —  5.  Strycn- 
nine  assumes  a  yellow  colour  with  iodine^  or  in  the  vapour  of  iodine 
(Donn6),  and  forms  with  it  a  peculiar  compound  {q,  v.). 

6.  Bromine  produces  a  resinous  precipitate  in  strong  solutions  of 
hydrochlorate  of  strychnine;  the  solution  contains  bromostrychmne, 
which  is  thrown  down  by  ammonia  as  a  white  precipitate,  crystallising 
from  alcohol  in  needles,  and  forming  with  hydrochloric  acid  a  salt 
having  a  silky  lustre.  It  contains  1  atom  of  bromine  to  1  atom  of 
strychnine  (Laurent,  N.  Ann.  Chim,  Fhys.  24,  312  ;  Ann.  Fharm,  69, 
14).  Bromine-water  produces  in  aqueous  solutions  of  strychnine  a 
white  turbidity,  which  disappears  on  agitation ;  the  liquid,  which  is 
yellow  at  first,  becomes  colourless  in  24  hours.     Dilute  solutions  of 
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strychnine  salts  (containing  -y^oth  to  -y^o^^  of  strychnine)  give  a 
curdy  yellowish- white  precipitate  with  bromine-water  (Duflos ; 
Merck). 

7.  Dry  chlorine  does  not  act  upon  strychnine  or  its  salts  (Marchand), 
but  when  the  gas  is  passed  into  water  in  which  strychnine  is  sus- 
pended, an  evolutioa  of  heat  takes  place,  and  chorostrychnine  is  formed 
as  a  white  scum ;  hydrochlorate  of  strychnine  is  also  produced  at  first, 
but  by  the  further  action  of  chlorine  it  is  entirely  converted  into 
chorostrychnine,  so  that  the  nearly  colourless  liquid  contains  i:i  solu- 
tion only  hydrochloric  acid,  with  the  exception  of  a  few  flocks  precipi- 
table  by  ammonia.  Salts  of  strychnine  immediately  yield  the  white 
scum  with  chlorine  (Pelletier).  A  turbidity  and  precipitate  are  pro- 
duced even  in  a  solution  of  1  part  of  acetate  of  strychnine  in  5,000  or 
8,000  parts  of  water  (Marchand,  J.  pr,  Chem.  14, 191).  The  precipitate 
is  formed  gradually,  and  only  in  presence  of  excess  of  chloiine  (De  Vrij 
&  Van  der  Burg).  The  turbidity  produced  by  chlorine-water  in  water 
containing  -j-Jo^h  of  acetate  of  strychnine  is  increased  by  heat  (Merck). 
An  aqueous  solution  of  strychnine  is  not  affected  by  chlorine-water 
(Duflos).  The  precipitate  is  not  coloured  by  nitric  or  sulphuric  acid 
(Lepage,  J.  Pkarm.  26,  140 ;  N.  Br.  Arch,  25,  300) ;  it  forms  a  colour- 
less solution  in  ammonia  (Fresenius),  and  dissolves  easily  in  ether 
and  alcohol  (Pelletier;  Riegel,  N.  Br,  Arch,  58,  274).  —  Chlorine  passed 
into  a  hot  aqueous  solution  of  hydi'ochlorate  of  strychnine  forms 
Laurent's  chlorostrychnine  (p.  515). 

Solution  of  chloride  of  lime  throws  down  from  dilute  solutions  of 
acetate  of  strychnine,  a  white  precipitate  insoluble  in  dilute  sulphuric 
and  acetic  acids,  but  easily  soluble  in  alcohol,  also  in  glacial  acetic 
acid  and  alkaline  liquids  (Horsley). 

8.  Aqueous  hydrochlorate  of  strychnine  boiled  with  nitrite  of  potas' 
aiuvi  evolves  nitrogen  and  forms  oxystrychnine  and  bioxystrychnine 
(Schiitzenberger).  Bj  taking  up  6  atoms  of  water  and  2  or  4  atoms  of  oxygen. 
—  9.  Strychnine  dissolves  very  rapidly  in  fuming  nitric  acid,  forming 
a  greenish-yellow  solution,  which  turns  lemon-yellow  when  diluted 
with  water  (Duflos).  Nitric  acid  of  sp.  gr.  1-2  forms  a  white  salt 
^Duflos).  Even  the  strong  acid  does  not  colour  strychnine  in  the  cold 
(Robiquet),  but  when  heated,  turns  it  brownish-yellow,  without  evolv- 
ing red  vapours :  after  cooling,  water  throws  down  from  the  non- 
unctuous  mass  a  yellow  precipitate  which  melts  in  boiling  water  to  a 
yellow  resin,  afterwards  dissolves,  and  is  deposited  from  the  solution 
on  cooling  in  yellow  shining  crystalline  nodules.  The  precipitate 
dissolves  very  easily  in  alcohol,  and  explodes  when  heated  (Gerhardt, 
Compt.  chim.  1845,  136).  This  body  is  probably  nitrate  of  nitro- 
strychnine,  and  the  same  product  which  Pelletier  &  Caventou  regarded 
as  acid  nitrate  of  strychnine  (Nicholson  &  Abel).  To  this  place  belong 
also  the  orange-coloured  tufts  of  needles  which  M6n6tri^s  obtained  by 
warming  strychniue  with  strong  nitric  acid  and  evaporating  the  solu- 
tion rapidly ;  they  explode  when  heated,  evolving  nitric  oxide.  The 
further  action  of  nitric  acid  produces  oxalic  acid  (Pelletier  &  Caventou). 
On  treating  the  products  formed  by  nitric  acid  with  caustic  potash, 
volatile  bases  are  set  free  (Anderson).  Stiychnine  containing  bruciue 
(Robiquet),  and  consequently  commercial  strychnine  (Lefort),  turns  red 
with  nitric  acid. 
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10.  Cold  oil  of  vitriol  does  not  colour  strychnine :  fumiiig  sulphuric 
acid  colours  it  slightly  brown,  and  when  heated  with  it  forms  a 
greenish-yellow  solution  (Duflos).  Oxidising  agents  produce  with  solu- 
tions of  sulphate  of  strychnine  containing  a  large  excess  of  sulphuric 
acid,  characteristic  colours,  which  serve  for  the  detection  of  very  small 
quantities  of  strychnine  (Marchand ;  Lefort). 

a.  When  the  solution  in  oil  of  vitriol  is  made  in  a  platinum  basin, 
and  the  platinum  is  connected  with  the  positive  pole,  and  a  platinum 
wire  dipping  into  the  acid  with  the  negative  pole  of  one  cell  of  a  gal- 
vanic battery,  a  purple-red  coloration  is  produced  (Letheby,  Fkarm, 
Joum.  16,  10}  Kopph  Jahresber.  1856,  758). 

b.  On  dissolving  strychnine  in  oil  of  vitriol  containing  1  p.  c.  of 
nitric  acid,  and  adding  a  trace  of  peroxide  of  kad^  a  blue  coloration  is 
produced,  passing  to  violet,  red,  and  in  a  few  hours  to  yellow  (E.  Mar- 
chand, J,  Chim.  med.  20, 15),  Or  the  strychnine  may  be  triturated  with 
peroxide  of  lead  and  the  oil  of  vitriol  containing  nitric  acid  dropped 
upon  the  mixture  (E.  Marchand,  N,  J.  Fkarm.  4,  200).  The  violet 
colour  appears  also  in  the  absence  of  nitric  add,  and  is  then  more  per- 
manent, but  it  is  produced  only  with  concentrated  sulphuric  acid,  since 
water  destroys  it  (Lefort,  Rev,  scient.  16,  355;  also  N.  J.  Pharm,  21, 
172).  Marchand  (/.  Chim.  med.  24,  197;  J.  pr.  Chem.  44,  185),  on  the 
contrary,  considers  the  addition  of  nitric  acid  advantageous.  Riegel 
(Jahrb.  pr.  Pharm.  8,  290)  and  Wittstein]  employ  sulphuric  acid  of  sp. 
gr.  1*4.  Solutions  of  strychnine-salts  give  the  blue  colour  only  after 
evaporation  to  dryness  (Kiegel). 

c.  On  adding  bichromate  of  potash  to  a  solution  of  strychnine  in  oil  of 
vitriol  spread  out  upon  porcelain,  violet  streaks  make  their  appearance 
in  the  liquid,  starting  from  the  bichromate,  after  which  the  whole  liquid 
acquires  a  fine  violet  colour,  or  with  a  larger  quantity  of  strychnine  a 
pure  blue  (Otto,  J.  pr.  Chem.  38,  511 ;  also  Ann.  Pharm.  100,  50;  L. 
Thomson,  Pharm.  Joum,  9,  24 ;  N.  J.  Pharm.  17,  276 ;  Lieb.  Xopp's 
Jahresber.  1850,  617).  It  is  better  to  employ  the  bichromate  in  lumps 
than  in  powder  or  solution  (Otto). 

d.  Ferrocyanide  of  potassium  produces  with  strychnine  a  dark-violet 
coloration,  more  permanent  than  that  produced  with  bichromate  of 
potash :  the  colour  may  be  obtained  also  in  presence  of  other  organic 
substances  (Davy,  N.  /.  Pharm.  24,  204).  This  colour  also  passes 
through  red  into  yellow,  though  more  slowly  than  that  obtained  in  c 
Ann.  Pharm  88,  402).  Nitroprusside  of  sodium  proposed  by  Horsley 
(Chem.  News^  1862,  341)  as  a  reagent,  acts  only  when  it  contains  ferro- 
cyanide of  potassium  (Rodgers ;  Neubauer ;  Werther). 

e.  On  adding  small  portions  of  black  oxide  of  manganese  to  a  solution 
of  strychnine  in  pure  oil  of  vitriol,  or  in  sulphuric  add  containing  nitric 
acid  (prepared  according  to  xvi,  141),  a  violet-purple  coloration  is  im- 
mediately produced,  passing  into  dark-red  in  the  course  of  an  hour. 
The  colour  remains  unchanged  when  the  Uquid  is  slowly  diluted  with 
four  to  six  times  its  volume  of  water,  and  on  nearly  neutralising  the 
solution  with  ammonia,  the  violet-purple  colour  reappears.  When  super- 
saturated with  ammonia,  the  liquid  becomes  yellowish-green  to  yellow, 
but  on  acidifying  it  with  dilute  sulphuric  acid,  the  violet-purple  colour 
ao^ain  makes  its  appearance  (J.  Erdmann,  Ann.  Pharm.  120,  188). 
Mack  had  previously  employed  manganese  and  sulphuric  acid  for  the 
recognition  of  strjxbnine  (N.  Br.  Arch.  46,  314). 

/.  Chloric  acid  and  chlorates^  chloi'ous  acid,  iodic  acid  and  iodates, 
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also  sulphate  of  manganese  and  permanganate  of  potash  produce  in  the 
sulphuric  acid  solution  of  strychnine,  similar  colorations,  or  a  red  colour 
which  in  some  cases  quickly  disappears  (Lefort).  The  ^dolet  colour 
produced  by  iodic  acid  passes  gradually  into  red-brown,  which  colour 
remains  permanent   for  many  days  (Landerer,   Pharm,  Zeitschr.  1, 

86).  Concerning  this  reaction,  Bee  also  Copney  {Pharm,  «/*.  Trans,  16,  23  ;  Fharm. 
Viertelj.  6,  80 :  Guy,  Fharm.  J.  Trans.  [2],  2,  558  and  602  j  3,  11  and  12 ;  Anal. 
Zeitschr.  1,  90  and  92)  :  De  Vrij  and  Van  der  Burg  {loc.  oU.). 

Strychnine  dissolved  in  a  large  quantity  of  milk  may  also  be  de- 
tected by  means  of  peroxide  of  l^ui  and  oil  of  vitriol  containing  nitric 
acid  (Erdmann  &  Marchand,  «/.  pr.  Chem.  31,  874).  The  presence  of 
santonin  or  starch  does  not  prevent  the  recognition  of  strychnine  by 
bichromate  of  potash  and  oil  of  vitriol :  sugar,  quinine,  or  morphine 
renders  this  reaction  indistinct,  but  not  that  with  peroxide  of  manganese 
(Brieger,  Jahrh,  pr.  Pharm.  20,  87).  Strychnine  mav  be  detected  by 
chromate  of  potash  even  in  presence  of  quinine,  cincnonine,  starch,  or 
dextrin,  provided  the  oil  of  vitriol  be  added  first  (Vogel,  N,  Pepert. 
Pharm.  2,  560).  The  presence  of  morphine  is  prejudicial  to  the 
strychnine-reactions  (Reese,  Chem,  News,  1862,  816;  Chem.  Oentr. 
1862,  557:  Horsley).  Thomas  {Amer.  Journ.  Pharm.  1862,  227),  on 
the  contrary,  finds  that  strychnine  is  recognisable  even  when  mixed 
with  8  parts  of  morphine.  The  two  bases  may  be  separated  by  means 
of  caustic  potash,  which  does  not  dissolve  strychnine ;  or  by  chloro- 
form, which  dissolves  only  strychnine  (Thomas,  C7iem.  News,  5,  352) ; 
or  by  benzene,  which  dissolves  strychnine  very  easily,  but  not  morphine 
(Rodgers,  Chem.  News,  6,  15);  neutral  chromate  of  potash  also  throws 
down  from  a  strong  solution  of  the  two  bases,  after  brisk  stirring,  a 
golden-yellow  crystalline  precipitate  of  chromate  of  strychnine,  whilst 
the  morphine-salt  crystalHses  only  after  a  longer  time  (Horsley).  Fer- 
rocyanide  of  potcussium  may  be  advantageously  substituted  for  the 
neutral  chromate  (Neubauer). 

Tartar-emetic,  tartaric  acid,  and  bitartrate  of  potash  prevent  the 
detection  of  strychnine  by  chromate  of  potash  and  oil  of  vitriol  when 
the  alkaloid  is  present  in  the  form  of  nitrate,  but  not  when  pure. 
Strychnine  as  nitrate  may  be  detected  by  peroxide  of  lead  and  oil  of 
vitriol,  even  in  presence  of  tartrates  (Gorup-Besanez,  Handworterb.  [2] 
1,  468;  Kopp*s  Jahresber.  1856,  757).  Pure  strychnine,  or  the  hydfo- 
chlorate  or  acetate,  may  be  distinctly  recognised  by  means  of  chromate 
of  potash  and  sulphuric  acid  when  mixed  with  20  or  30  parts,  but  not 
distinctly  when  mixed  with  60  parts  of  tartar-emetic.  The  presence 
of  a  large  quantity  of  sugar  or  tartaric  acid  does  not  interfere  with  the 
reaction  in  the  case  of  hydrochlorate  and  acetate  of  strychnine,  but  a 
mixture  of  1  part  of  nitrate  of  strychnine  with  20  parts  or  more  of 
tartar-emetic  immediately  assumes  a  green  colour.  The  strychnine 
reaction  is  obtained,  however,  with  peroxide  of  lead  and  oil  of  vitriol, 
even  when  a  mixture  of  1  part  of  nitrate  of  strychnine  and  60  parts  of 
tartar-emetic  is  employed  (Hagen,  Ann.  Pharm.  108,  159).  —  Accord- 
ing to  Bingley  (Chem.  Gaz.  1856,  229;  Kappas  Jahresber.  1856,  757), 
terchloride  of  antimony  interferes  with  the  bichromate  of  potash 
reaction. 

Dilute  sulphuric  acid,  added  to  a  mixture  of  chlorate  of  potash  and 
strychnine,  produces  Rousseau's  strychnic  acid,  or  when  the  action 
proceeds  further,  a  red  resinous  colouring  matter,  soluble  in  water  and 
alcohol,  but  insoluble  in  ether  (Rousseau). 
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To  prepare  etrychnic  acid,  Rousseau  triturates  3  parts  of  strychnine  with  1  part 
of  chlorate  of  potash  and  a  little  water,  and  drops  oil  of  vitriol  upon  the  mixture, 
whereupon  it  becomes  hot  and  acquires  a  transieut  red  colour ;  after  which  he 
dilutes  and  boils.  If  the  reaction  is  incomplete,  pure  strychnine  (!),  or  the  sulphate 
crystaUises  from  the  liquid  as  it  cools,  and  on  evaporating  the  mother-liquor 
colourless  acid  needles  of  strychnic  acid  are  deposited.  The  crystals  do  not  taste 
bitter ;  they  decompose  when  heated,  leaving  charcoal,  and  are  soluble  in  water  and 
slightly  in  alcohol,  and  form  crystfdlisable  salts  with  potash  and  oxide  of  copper 
(Rousseau,  «/*.  Chim.  nUd.  20,  415). 

When  stiychniue  is  treated  with  peroxide  of  lead  and  dilute  sulphuric 
acid  (in  the  same  manner  as  cinehonine,  p.  202),  a  straw-yellow  powder 
is  obtained,  which  dissolves  very  slightly  in  cold,  and  somewhat  more 
freely  in  boiling  water,  and  is  deposited  from  a  solution  in  hot  water 
containing  sulphuric  acid  on  cooling.  It  dissolves  in  alcohol,  and  very 
easily  in  caustic  potash,  which  it  seems  to  neutralise  (C.  Marchand, 
N.  J.  Pkarm.  4,  28 ;  /.  Chim.  ined.  20,  366). 

11.  Hot  solutions  of  iodic  acid  colour  strychnine  and  its  salts  violet- 
red,  and  produce  a  black  precipitate  on  standing  (Riegel). — 12.  Chromic 
acid  colours  it  violet-blue  (Eboh). 

13.  Strychnine  cautiously  heated  with  lumps  of  solid  hydrate  of 
potash,  forms  a  red-brown  mass,  from  a  solution  of  which  in  boiling 
water,  acids  evolve  a  disagreeable  odour,  and  throw  down  an  abun- 
dance of  yellow  flocks,  which  are  deposited  from  their  solution  in 
boiling  alcohol  on  cooUng,  and  are  insoluble  in  water,  ether,  and  cold 
alcohol.  —  On  melting  strychnine  with  hydrate  of  potash,  the  mass 
turns  brown  and  black,  evolves  hydrogen  with  sli^t  intumescence, 
gives  o£E  water  and  a  little  chinoline  (xiii,  244),  whilst  carbonate  of 
potash  remaics  in  the  residue  (Grerhardt). 

14.  Iodide  of  methyl  CStahlschmidt^,  iodide  of  etht/l,  chloride  of  amyl 
(How),  hibromide  of  ethylene  (Menetrids),  form  derivative  compounds 
(pp.  606-514). 

15.  With  chloride  of  benzoyl^  strychnine  forms  hydrochlorate  of 
strychnine  and  bemoatrychnide,  C**N»H"(C"H»0*)0*,  a  white  bitter 
product,  which  melts  above  100°,  solidifies  in  a  crystalline  mass,  and 
is  very  slightly  soluble  in  water  and  insoluble  in  acids,  but  easily 
soluble  in  alcoliol  and  ether  (Schtitzenberger). 

16.  Strychnine  is  not  decomposed  in  contact  with  a  fermenting 
mixture  of  sugar  and  yeast  (Larocque  &  Thibierge,  J.  Chim,  med.  18, 
689).  —  17.  It  is  not  decomposed  in  the  animal  organism,  nor  hy putre^ 
faction  after  death ;  it  has  been  detected  three  years  after  death  in  the 
bodies  of  animals  poisoned  with  it  (Macadam,  loc.  cit. :  Rodgers  & 
Gird  wood,  PAarm.  Journ.  16,  497;  Pharm.  Viertelj,  6,  549;  Kopp's 
Jahresber.  1857,  603).  See  also  J.  Erdmaun  {Ann.  Pharm.  122,  360); 
De  Vrij  &  Van  der  Burg  {loc.  cit.). 

Combinations.  —  A.  With  Water.  —  Strj-chuino  dissolves  in  6,667 
parts  of  cold,  and  in  2,500  parts  of  boiling  water  (Pelletier  &  Caventou). 
According  to  Duflos,  it  dissolves  in  about  6,000 ;  according  to  Abl,  in 
7,200  parts  of  water.  The  cold  solution  diluted  with  100  times  its 
bulk  of  water,  still  tastes  distinctly  bitter  (Pelletier  &  Caventou). 
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Strychnine  does  not  dissolve  in  aqueous  ammonia  (Merck) ;  neither 
does  caustic  potash  increase  its  solubility  in  water  (Duflos). 

B.  With  Iodine. — Tincture  of  iodine  or  biniodide  of  potassium  pro- 
duces in  solutions  of  strychnine-salts,  a  dense  kermes-brown  precipi- 
tate ;  a  cold  aqueous  solution  of  strychnine,  however,  is  not  affected  by 
iodine-water  (Duflos).  A  solution  of  1  part  of  strychnine  in  1  part  of 
alcohol  and  3  parts  of  water,  when  warmed  with  a  little  tincture  of 
iodine  and  left  to  cool  spontaneously,  deposits  crystals  of  an 
iodine-compound,  probably  C^N'H"0*,I*.  The  crystals  are  six-sided 
prisms,  exhibiting  in  a  very  high  degree  the  property  of  double  absorp- 
tion of  light  (Herapath,  Chem.  Gaz.  1855,  320 ;  1856,  394 ;  Kopp's 
Jahresber.  1855,  568;  1856,  758).  On  precipitating  with  tincture  of 
iodine,  a  solution  of  strychnine  in  weak  alcohol  acidified  with  hydro- 
chloric or  hydriodic  acid,  and  dissolving  the  brown  precipitate  in 
boiling  alcohol,  highly  lustrous  red-brown  prisms  are  obtained,  which 
do  not  lose  weight  at  140°,  and  are  represented  by  the  formula 
C*>N*H«0*,HI,2I  (Tilden,  Chem.  Soc.  J.  [2]  3,  99). 

When  2  parts  of  strychnine  are  triturated  with  1  part  of  iodine,  a 
brown  mass  is  obtained,  which  gives  up  to  cold  water  traces  only, 
and  to  boiling  water  a  small  quantity  of  hydriodate  of  strychnine. 
Boiling  alcohol  dissolves  the  mass,  and  when  cooled  and  concentrated, 
deposits  laminae  of  iodostrychnine  of  the  colour  of  mosaic  gold,  and 
afterwards  crystals  of  hydriodate  of  strychnine.  —  The  lamin»  are 
nearly  tasteless  at  first,  but  afterwards  taste  bitter  and  harsh ;  they 
evolve  iodine  when  heated,  and  carbonise  without  melting.  They  are 
decomposed  by  oil  of  vitriol  and  by  strong  nitric  acid,  with  separation 
of  iodine,  and  by  hydrochloric  acid  when  heated  therewith.  They  set 
free  strychnine  when  heated  with  caustic  potash  (not  with  ammonia), 
and  are  decomposed  by  nitrate  of  silver,  even  in  the  cold,  iodide  of 
silver  and  nitrate  of  strychnine  being  formed.  They  are  easily  soluble 
in  boiling  alcohol,  very  slightly  soluble  in  boiling  water,  and  insoluble 
in  ether  (Pelletier). 
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C.  With  Acids,  —  Strychnine  dissolves  easily  in  acids,  even  when 
very  dilute,  neutralising  them  completely.  It  also  precipitates  the 
oxides  from  most  of  the  salts  of  the  heavy  metals,  though  often  only 
partially,  double  salte  being  formed.  —  The  salts  of  strychnine  are  for 
the  most  part  crystallisable,  extremely  bitter,  and  on  account  of  their 
solubihty,  more  highly  poisonous  than  pure  strychnine.  Alkalis  and 
their  carbonates  (and  magnesia)  precipitate  strychnine  from  its  salts, 
in  the  form  of  a  pulverulent  precipitate,  which  does  not  dissolve  to 
any  great  extent  in  excess  of  the  precipitant,  and  crystallises  after  a 
time  in  deUcate  closely  grouped  needles.  The  precipitate  thrown  down 
by  ammonia  from  a  solution  of  strychnine  in  dilute  hydrochloric  acid, 
dissolves  in  excess  of  the  precipitant,  but  in  a  short  time  the  stiych- 
nine  crystallises   from  the  ammoniacal    liquid    in    distinct    needles 
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(Fresenius).  See  also  Anderson  (iV.  V.  Pharm,  13,  443).  Bicarbonate 
of  soda  throws  down  strychnine  from  neutral,  moderately  strong  solu- 
tions of  its  salts;  on  dropping  an  acid  into  the  liquid,  in  quantity  not  suf- 
ficient to  decompose  the  whole  of  the  alkaline  carbonate,  the  carbonic 
acid  set  free  dissolves  the  precipitate.  Bicarbonate  of  soda  does  not 
throw  down  a  precipitate  in  acid  solutions  of  strychnine,  but  crystals 
are  formed  in  the  liquid  on  standing,  or  a  precipitate  is  formed  on  boiling 
(Fresenius).  Very  dilute  solutions  of  strychnine,  mixed  with  tartaric 
acid,  are  not  (or  at  least  not  immediately)  precipitated  by  alkaline 
bicarbonates ;  less  dilute  solutions  deposit  needles  in  a  quarter  of  an 
hour,  the  whole  of  the  strychnine  crystallising  out  (Oppermann,  Compt, 
rend.  21,  810 ;  J.  pr,  Chem.  36,  445).  The  salts  of  strychnine  (and 
the  alkaloid  itself)  are  recognised  by  their  behaviour  with  chlorine- 
water,  nitric  acid,  chromate  of  potash  and  oil  of  vitriol,  sulphocyanide 
of  potassium,  and  mercuric  chloride.  (See  aboye.)  On  the  delicacy  of 
the  particular  reactions,  see  Wormley  (SilL  Amer.  J,  [2]  28,  216 ;  J.pr. 
Chem.  80,  382). 

Carbonate  of  Strychnine.  —  The  precipitate  thrown  down  from 
strychnine-salts  by  alkaline  carbonates  is  free  from  carbonic  acid 
(How ;  Langlois)  (contrary  to  Felletier  &  Caventou) ;  but  an  unstable 
carbonate  of  strychnine  may  be  obtained  by  decomposing  hydrochlorate 
of  strychnine  with  carbonate  of  silver  (How).  —  Freshly  precipitated 
strychnine  dissolves  easily  in  an  aqueous  solution  of  carbonic  acid 
(Felletier  &  Caventou);  after  standing  some  time  at  0"*,  the  solution 
deposits  crystals,  which  do  not  evolve  carbonic  acid,  either  with  acids, 
or  at  a  temperature  of  300°  (Langlois,  N.  Ann.  Chim.  Fhya.  48,  502 ; 
Ann.  Fharm.  100,  374). 

Strychnine  combines  with  metaphosphoric  acid  (Nicholson  &  Abel). 

Phosphate  of  Strychnine.  —  Ordinary  bisodic  phosphate  throws  down 
from  strychnine-salts  a  granular  crystalline  precipitate  (v.  Flanta).  — 
A.  Bibasic.  —  An  aqueous  solution  of  B  is  digested  for  some  time  with 
finely  powdered  strychnine,  and  the  crystals  which  separate  are  purified 
by  two  or  three  crystalUsations.  The  mother-liquor  contains  a  large 
quantity  of  the  salt  B.  -—  Large  rectangular  tables,  often  so  thin  as  to 
exhibit  a  splendid  green  colour.  The  salt  does  not  redden  litmus.  It 
is  much  less  soluble  in  water  than  B.  —  The  crystals  lose  17*6  p.  c. 
of  water  at  100°  (18  at.  =  17*45  p.  c.  HO)  (Anderson),  and  are 
also  rendered  anhydrous  by  drying  over  oil  of  vitriol  in  a  vacuum 
(Nicholson  &  Abel). 


84  C  ... 

4N  ... 

47  H  ... 

11  O  ... 

P0» 


<d  121'. 

Anderson. 

504    

65-79    ... 

66-51 

66    

7-31    ... 

47    

613    ... 

6-54 

88    

11-49 

71     

9-28 

2  (C«N2HBO^HO),HO,PO«  ....    766    10000 

B.  Neutral.  —  Prepared  by  digesting  strychnine  with  moderately 
strong  phosphoric  acid,  the  solution,  on  cooling,  crystallising  in  radiated 
groups  of  long  needles,  which  redden  litmus  and  have  a  very  bitter  taste. 
—  The  salt  dissolves  in  5  or  6  parts  of  cold,  and  in  a  much  smaller 
quantity  of  hot  water.  —At  127°  [or  over  oil  of  vitriol  in  a  vacuum 
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(Nicholson  &  Abel)!  it  loses  7*95  p.  c.  of  water  (4  at.  =  7'69  p.  c.  HO) 
(Anderson,  Ann,  Fkarm.  G6,  65 ;  Quart.  J,  Chem.  Soc,  1,  65.) 

Begnault.  Anderson. 

Ihnsd.  at  140« 

42  O  252  ....  68-33  ....  59'86  ....  6872  ....  6905 

2  N  28  ....  6-48 

25  H 26....  6-78....    6-86....    6-96....    6-97 

7  O  56  ....  12-97 

PO* 71  ....  16-44 

0«N*H«0*,HO,PO«  +  2aq 432  ....  10000 

Begnault's  salt  probably  contained  an  admixture  of  A  (Anderson). 

Monosodic  phosphate  does  not  form  with  strychnine  a  double  salt  of 
phosphate  of  soda  and  phosphate  of  strychnine  (Anderson). 

Hydrosulphate  of  Strychnine.  —  Strychnine  suspended  in  water  is 
dissolved  by  a  current  of  hydrosulphuric  acid,  forming  a  coJourless, 
very  bitter  solution,  which  leaves  pure  strychnine  when  evaporated 
(Pelletier  &  Caventou). 

Hyposulphite  of  Strychnine,  —  Formed  in  a  mixture  of  strychnine, 
alcohol,  and  hydrosulphate  of  ammonia  on  standing  in  the  air.  —  Large 
rhombic  plates.  Neutral.  Loses  8*91  to  4*3  p.  c.  of  water  at  200® 
(2  at.  =  4'd  p.  c.  nO).  Dissolves  in  114  parts  of  cold,  and  in  a  smaller 
quantity  of  hot  water  (H.  How,  Fharm.  Centr.  1856,  96). 


42C 
2N 

24H 
80 

2S.. 


How. 

a^lOO* 

msan. 

252  

.   63  

....  6307 

2o   .«•.... 

7 

24  

6  .... 

....   5-98 

64  

16 

32  

..     o   .... 

....    Q-ZV 

C«N»H»0<,HO,SPO»  +  aq 400    100 

Stdphate  of  Strychnine. — A.  Neutral.  —  Obtained  by  saturating 
dilute  sulphuric  acid  with  finely  powdered  strychnine  (Nicholson  & 
Abel).  Small  transparent  cubes  (Pelletier  &  Caventou) ;  large  four- 
sided  prisms  (Nicholson  &  Abel).  The  cubes  turn  dull  in  the  air, 
without  losing  weight,  and  melt  in  their  water  of  crystallisation  at  a 
gentle  heat  (Pelletier  &  Caventou).  The  salt  loses  13*08  p.  c.  of  water 
at  135®  (7  at.  =  14-1  p.c.  HO)  (Regnault).  Neutral  (Nicholson  & 
Abel).  Rotates  a  ray  of  polarised  light  to  the  left ;  [a^r  =  25-68®  for 
the  salt  dried  at  40®  (Bouchardat).  —  Dissolves  in  less  than  10  parts 
of  water  (Pelletier  &  Caventou),  in  48  parts  (Abl),  in  about  60  parts 
(Bouchardat). 

The  anhydrous  salt  forms  crystals  belonging  to  the  square  prismatic 
or  quadratic  system.  Octahedrons  with  basal  face  (fig.  24).  Angle 
p:e=  102®  3' ;  e:e'  =  92®  30' ;  e:  e'  =  165®  64'.  The  edge  formed 
by  p  and  e  is  truncated  by  the  face  of  a  second  octahedron,  forming 
with  p  an  angle  of  126®  26',  and  with  e  an  angle  of  156°  37".  Cleavable 
parallel  to  p  (Descloizeaux,  Compt.  rend.  44,  909 ;  Pogg.  102,  474V  Ram- 
melsberg  {Krystall.  Chemie,  380)  observed  the  following  angles :  p:e 
=  101°  40' ;  e  :  6'  =  92^  20' ;  « :  e'  =  156°  40' ;  and  between  p  and  e  the 
truncation-face  of  a  more  obtuse  octahedron,  forming  with  p  an  angle 
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of  about  160"*.  —  The  salt  with  7  atoms  of  water  belongs  to  the  right 
prismatic  or  rhombic  system  :  the  simplest  form  as  in  fig.  65.  Angle 
u'.t=  107°  14' ;  tt  :  ii'  =  145°  30' ;  «:  i  =  137° 48' ;  t  :  t  above  84°  24'  : 
between  u  and  t  there  is  a  truncation-face,  forming  with  t  an  angle  of 
125°  45'.  The  angle  i  :  i  is  sometimes  replaced  by  two  horizontal 
prisms,  one  of  which  forms  with  t  an  angle  of  118**  40',  the  other  an 
angle  of  99°  50'.  The  parallel  w-faces  often  disappear,  in  which  case 
the  crystals  assume  the  form  of  monoclinic  prisms.  The  ^-faces  are 
prominently  developed,  so  that  the  crystals  have  the  form  of  square 
tables  with  bevelled  edges.  The  crystals  have  a  glassy  lustre ;  pearly 
on  the  face  t  (Schabus,  Krystallgestalt.  80). 

Iticholson 
Begnault.       &  AbeL 
at  130'-205*'     in  vacuo, 

65*85    ....    65*68 


42  C 

2N    

1 •••■•••«§ •••••••< 

Dried. 

....     252     .... 

28 

65-80 

781 

601 

10-44 

10*44 

Liebig. 
atlOOl' 

....    64-76 

28  H    

,....        AtS     >... 

....      5-99 

5  0    

40 

SO» 

•  «•••               ^K\^          •••• 

.... 

C^N'HaO^ 

,HO,SO« 

....     883     •••• 

10000 

610    ....      617 
....    10-44 


B.  Acid.  —  Obtained  from  A  by  the  addition  of  sulphuric  add. 
Long,  thin,  very  acid  needles  (Nicholson  &  Abel). 


420  . 

2N  . 
24H 

60 
2S0» 


0*'N'H«0*,2(H0,S0») 


Nicholson  &  AbeL 

262     

....      68*83 

68-78 

25o     

6*48 

24    .... 

5*66 

5-83 

40                   •■■•: 

....       11*12 

80    .... 

....       1851 

18-33 

432     .... 

....     10000 

Sulphate  of  lodostrychnine.  —  When  the  brown-red  precipitate  thrown 
down  by  biniodide  of  potassium  in  solutions  of  strychnine,  is  dis- 
solved in  alcohol  containing  sulphuric  acid,  the  solution  yields  crystals 
of  sulphate  of  iodostrychnme,  which  polarise  light  (De  Yrij  and  Yan 
der  Burg).  Stellate  groups  of  prisms,  of  a  fine  green  colour  by 
reflected,  deep  blood-red  by  transmitted  light,  thick  crystals  being 
quite  opaque  (Kerapath). 

lodate  of  Strychnine.  —  Iodic  acid  produces  neither  colour  nor  pre- 
cipitate in  aqueous  solutions  of  strychnine  (v.  Planta).  See  abore.  On 
gently  heating  strychnine  in  aqueous  iodic  acid,  the  solution,  in  the 
absence  of  brucine,  assumes  a  wine-red  colour,  and  yields  when  con- 
centrated, long  tufts  of  needles,  which  are  coloured  red  on  the  surface, 
and  may  be  decolorised  by  washing  with  cold  water.  The  crystals 
dissolve  very  easily  in  water  (Serullas,  Ann.  Chim.  Phys.  45,  275 ; 
Pogg.  20,  595).  When  strychnine  suspended  in  warm  water  is  exactly 
neutrahsed  with  iodic  acid,  or  when  iodate  of  baryta  is  decomposed  by 
sulphate  of  strychnine,  long  flat  pearly  needles  are  obtained,  containing 
45*92  p.  c.  of  carbon  and  42*80  of  iodic  acid  (Pelletier). 

Periodate  of  Strychnine.  —  On  dissolving  strychnine  in  warm  aque- 
ous periodic  acid,  colourless,  highly  lustrous,  rectangular  prisms  [6-8ided 
prisms,  terminated  by  4-sided  pyramids  (Langlois)]  are  obtained, 
which  effloresce  over  oil  of  vitriol,  explode  violently  when  heated,  and 
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dissolve  with  moderate  facility  in  hot  water  aud  alcohol.  The  aqueous 
solution  turns  brown  when  evaporated  in  the  air  (Bodcker,  Ann, 
Pkajin.  71,  64 ;  Langlois,  iV.  An7i.  Chim.  Phys,  34,  278 ;  Ann,  Fharm. 
83,  174). 

Hydriodate  of  Stiychntne.  —  Iodide  of  potassium  throws  down  from 
Btrychnine-salts  a  dense  crystalline  precipitate  (v.  Planta).  On  wash- 
ing the  precipitate  with  water,  dissolving  it  in  alcohol,  and  evapora- 
ting the  solution,  glassy  four-sided  needles  are  obtained  (Merck).  The 
salt  may  also  be  prepared  by  dissolving  strychnine  in  aqueous  hydri- 
odic  acid  (Pelletier),  but  the  excess  of  acid  must  be  quickly  removed  by 
washing,  as  otherwise  decomposition-products  are  formed  (Nicholson 
&  Abel).  Small  white  lamince  or  needles,  which  do  not  lose  weight  in 
a  vacuum.  Neutral  and  very  bitter.  Dissolves  slightly  in  cold  water 
and  much  more  freely  in  alcohol  (Pelletier). 

Nicholson  &  Abel. 
CrystaU.  Pelletier.  mean. 

42  C «....  252  64-62     5508    5460 

2^ 28  607 

23  H 23  4-98    5*02 

4  O 32  6-96 

I  127  27-38    2612    2712 

C<WH«CM,HI     ...•    462    10000 

Hydrohromate  of  Strychnine,  —  Formed  by  dissolving  strychnine  in 
aqueous  hydrobromic  acid,  and  leaving  the  solution  to  crystalHse 
(Nicholson  &  Abel). 


42  0  

2N  

In  a  ixieuum. 

262    

28    

60-72 
6-74 
6-54 
7-71 

19-29 

Nicholson  &  Abel. 
60-88 

23  H  

23     

5-60 

4  O 

82     

Br 

80     

18-69 

C^N'HaOSHBr 

....    415     

100-00 

Chlorate  of  Strychnine.  —  The  rose-red  solution  of  strychnine  in 
aqueous  chloric  acid  deposits  thin  short  prisms,  or  solidifies  completely 
when  concentrated.  —  Iodic  acid  throws  down  from  a  solution  of  the 
salt  a  precipitate  of  iodate  of  strychnine  (Semllas,  Ann,  Chim,  Fhys,  45, 
280). 

Perchlorate  of  Strychnine,  —  Obtained  from  perchlorate  of  baryta 
and  sulphate  of  strychnine.  —  Small  colourless  or  pale-yellow,  glassy 
rhombic  prisms,  which  after  drying  at  30°  become  opaque  at  170  , 
losing  3-8  p.  c.  of  water,  and  explode  when  more  strongly  heated.  — 
Dissolves  slightly  in  cold  water,  and  much  more  freely  in  alcohol 
(Bodeker,  Ann.  Pharm,  71,  62). 

CrystaU.  B()deker. 

C«jf2H2204,HO    843       75-80    7699 

a07 91-6    20-22    19-21 

2  HO    18        3-98     3-80 

C«N3H220<,HO,C107  +  2aq 452-5    10000    10000 

Hydrochlorate  of  Strychnine.  — 100  parts  of  strychnine  take  up  14*6 
to  15-02  of  hydrochloric  acid  gas  (Liebig).   When  exposed  to  a  current 
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of  hydrochloric  acid  gas,  and  afterwards  heated  to  150,  100  parts  of 
strychnine  retain  10*67  parts  of  hydrochloric  acid  (Regnault)  (1  at.  = 
10-93  parts  HCL).  —  A  solution  of  strychnine  in  warm  aqueous  hydro- 
chloric acid  solidifies  to  a  silky  mass  of  needles  (Regnault).  The  salt 
is  neutral  towards  vegetable  colours  (Nicholson  &  Abel).  It  exerts  a 
left-handed  rotatory  action  on  polarised  light;  [air  =  28*18°.  Dis- 
solves in  about  60  parts  of  water  at  22  "*  (Bouchardat).  —  The  needles 
lose  the  whole  of  their  water  of  Grystallisation,  amounting  to  7*17 
p.  c,  at  120**,  or  in  a  vacuum  (3  at,  =  6*79  p.  c.  HO)  (Nicholson  & 
Abel).  According  to  Gerhardt,  on  the  contrary,  the  salt  dried  at  100® 
loses  4*81  p.  c.  (=  2  at.)  of  water,  at  130**  only. 


420. 

2N. 

23  H. 

4,0. 

a. 


CCN2H!B04,HC1  ....    370-5 


NiehokoiL 

Regnault.      Gerhardt.      &  Abel. 

J>ried, 

at  ISO"          at  160*           mean. 

252 

6801 

....     6801     ....    6508    ....    67-82 

28        .... 

7-56 

....     7-40 

23 

6-20 

....      6-77    ....      6-94    ....      6-43 

32 

8-65 

35-5     .... 

9-58 

....      9-33    ....                ....      9-55 

100  00 


Hydrojluate  of  Strychnine,  —  Strychnine  dissolves  in  hydrofluosilicic 
acid,  with  separation  of  silica.  —  The  easily  formed  solution  of  strych- 
nine in  warm  aqueous  hydrofluoric  acid  yields  crystals,  which  give  off 
hydrofluoric  acid  over  hydrate  of  lime.  —  Colourless  right  rhombic 
prisms,  having  an  acid  reaction,  slightly  soluble  in  cold,  easily  in  hot 
water,  and  sparingly  soluble  in  alcohol.  —  The  salt  loses  5*9  p.  c.  of 
water  (3  at.  s=  6  p.  c.  HO)  over  oil  of  vitriol,  becoming  opaque,  soft, 
and  sticky.  At  100°  it  gives  off  7*43  p.  c.  of  water  (4  at.  =  8  p.  c), 
and  not  more  at  150°  ;  at  a  higher  temperature  it  reddens  and  is  decom- 
posed (Elderhorst,  Ann,  Pharm,  74,  77). 


42  0    

Over  oil  of  vitriol, 
262        

59-61    . 

6-61 

633    .. 

9-60 
17-95 

Elderhorst. 
mean. 

59*38 

2N   

28       

27  H  

27        

615 

5  0    

40        

4F    

76-2     

C«N2jaP^0^4HF  +  aq. 


422-2     10000 


Elderhorst  likewise  found  the  per-centage  of  strychnine  in  the  salt,  and  the 
increase  in  weight  on  evaporating  strychnine  with  excess  of  hydrofluoric  add,  to 
agree  with  the  abore  formula. 

Nitrate  of  Strychnine,  — When  strychnine  is  dissolved  in  nitric  acid 
diluted  till  it  tastes  faintly  acid,  fine  colourless  needles  of  the  nitrate 
are  obtained  on  cooling.  Strong  nitric  acid  forms  decomposition- 
products,  but  no  acid  salt  (Nicholson  and  Abel).  —  Silky  tufts  of  long, 
flexible  needles,  veiy  bitter,  and  even  more  poisonous  than  pure  strych- 
nine. Neutral.  When  heated  to  a  little  over  100°,  it  turns  yellow, 
swells  up,  and  decomposes  violently,  without  development  of  light 
(Pelletier  &  Caventou).  Rotates  a  ray  of  polarised  light  to  the  left ; 
for  the  salt  dried  at  40°,  [cty  =  29-25°  (Bouchardat).  -— Soluble  in  50 
parts  of  cold  water  (Cap  &  Garot) ;  in  80  parts  of  water  at  18-75'' 
(Abl) ;  in  2  parts  of  boiling  water  (Wittstein).     Soluble  in  60  parts  of 
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cold,  and  2  parte  of  boiling  alcohol  of  80  p.  c.  (Wittstein) ;  in  26  parts 
of  glycerin,  and  in  400  parts  of  fat  oil  (Cap  &  Garot).  Insoluble  in 
ether  (Pelletier  &  Caventou). 

BegnauU.        Ettling    Nicholson 
at  130°  mean.    &  "Will.      &  Abel. 

42  0  252  ....  63-47  ....  6324    ....    63-55    ....    6340 

8N  42  ....  10-58  ....  10-36 

28  H  23  ....  6-79  ....  6-89     ....                 ....       6-86 

10  O  80  ....  2016  ....  20-52 

C«N«H«0<,HO,NO»     ....    897    ....    100-00    ....    10000 

Phoaphantimonic  acid  (xiv,  227)  produces  in  solutions  of  strychnine- 
salts  a  copious,  yellowish-white  curdy  precipitate,  or  in  more  dilute 
solutions  a  cloudiness  only  (Schultze).  —  Phosphomolyhdic  acid  (xiii,  164) 
precipitates  strychnine  yellowish- white  (Sonnenschein) ;  metatungstic 
acid  precipitates  it  from  more  dilute  solutions  (Scheibler,  J.  pr.  Chem, 
80,  204). 

Chromate  of  Strychnine.  —  A.  Neutral.  —  Neutral  chromate  of 
potash  throws  down  from  solutions  of  strychnine-salts  an  amorphous 
precipitate  (Horsley),  consisting,  according  to  Andre,  of  a  mixture  of 
acid  salt  with  free  stiychnine.  —  The  yellowish-brown  precipitate, 
separated  from  the  mother-liquor  and  dissolved  in  hot  water,  deposits 
on  cooling,  orange-yellow  needles,  which  are  neutral  and  sparingly 
soluble  in  water  and  alcohol  (Nicholson  &  Abel). 

at  100**.  Nicholson  and  Abel. 

C«N»H=20< 334       84-53 

HO,CrO'    61-2    1547    15-34 

C«N^aO*,HO,CrO«    895-2     10000 

B.  Acid.  —  Acetate  of  strychnine  is  completely  precipitated  by  free 
chromic  acid,  and  also  by  a  mixture  of  1  part  of  bichromate  of  potash 
with  14  volumes  of  water  and  2  volumes  of  oil  of  vitriol,  dilute  solu- 
tions of  chromic  acid,  producing  groups  of  small  crystals  and  cubes, 
and  stronger  solutions  at  once  throwing  down,  even  from  very  weak 
solutions  of  strychnine,  a  gold-coloured  precipitate,  which  turns  darker 
on  exposure  to  light  (Horsley,  Pharm.  J.  Trans.  16, 177 ;  J.pr.  Chem.  72, 
312;  Inst.  1856,  463;  Kopp^sJahresher.  1856,  758).  Long,  orange-red 
needles,  but  little  soluble  in  water  (Andre,  N,  J.  Pharm.  41,  341). 
Assumes  a  purple-red  colour  in  oil  of  vitriol  (De  Vrij  &  Van  der 
Burg). 

Arsenite  of  Strychnine.  —G*^N*WHy, HO,  AbO\  Formed  by  heating 
12*38  parts  of  arsenious  acid  with  800  parts  of  water  and  10  parts  of 
hydrochloric  acid  of  sp.  gr.  1*18,  till  it  dissolves,  adding  to  the  solution 
41*95  parts  of  strychnine,  and  crystallising  (Chiappero,  N.  Br.  Arch, 
115,  94).  As  the  crystals  thus  obtained  contain  hydrochloric  acid, 
(Ceresoli,  N.  J.  Pharm.  [4],  1,  343)  dissolves  3*3  parts  of  arsenious  acid 
in  3*12  parts  of  caustic  potash  and  40  parts  of  water ;  mixes  the  solu- 
tion with  a  solution  of  12  parts  of  strychnine  in  20  parts  of  water  and 
2*65  parts  of  oil  of  vitriol ;  boils ;  filters  the  liquid  hot,  sulphate  of 
potash  being  left  behind ;  evaporates  the  filtrate ;  and  exhausts  the 
residue  with  absolute  alcohol.  —  Dull  white  cubes,  efflorescing  in  the 
air,  having  a  bitter  metallic  taste,  and  without  action  on  light.    Soluble 
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m  35  pai-ts  of  cold,  and  in  10  parts  of  boiling  water,  in  alcohol,  and 
less  freely  in  ether  (CeresoU). 

Arseniate  of  Strychnine.  —  C*»N»H»0*,3H0, AsO*  +  HO.  An  aqueous 
solution  of  the  acid  mixed  with  strychnine  yields  monoclinic  prisms, 
soluble  in  15  parts  of  cold,  and  in  5  parts  of  hot  water,  and  with 
difficulty  in  alcohol  and  ether.  —  Forms  with  morphine  a  crystallisable 
double-salt,  containing  1  Atom  of  arsenious  acid  to  each  atom  of  base 
(Chiappero). 

Chlorozincate  of  Strychnine.  —  A.  Anhydrous,  —  A  hot  alcoholic  solu- 
tion of  strychnine  throws  down  hydrated  oxide  of  zinc  from  an  alco- 
holic solution  of  chloride  of  zinc,  forming  at  the  same  time  a  double 
salt,  which  crystallises  from  the  liquid  after  boiling  for  some  time, 
filtering  hot,  and  cooling.  On  adding  hydrochloric  acid  to  the  boiling 
liquid,  rendered  cloudy  by  hydrated  oxide  of  zinc  and  by  strych- 
nine thrown  down  at  the  same  time,  till  it  becomes  clear,  the  whole 
Bohdifies,  on  cooling,  to  a  crystalline  mass  of  the  same  salt,  which  is  to 
be  washed  with  alcohol.  —  rearly  laminse,  composed  of  regular  quad- 
ratic tables  (Orafinghoff). 
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C<2]S''HaO*,HCl  +  ZnCl     ....     438-6    lOO-OO    10000 

B.  Hydrated,  —  Obtained  from  the  mother-liquor  of  A  by  spon- 
taneous evaporation,  or  by  mixing  alcohoHc  hydrochlorate  of  strychnine 
with  chloride  of  zinc,  and  leaving  the  solution  to  evaporate.  —  Transpa- 
rent glassy  prisms,  which  become  cloudy  at  130^,  and  lose  3*90  p.  c.  of 
water  at  ISO'^  (2  at.  =  3-94  p.  c.  HO)  (Grafinghoff,  /.  pr.  Ckem.  95, 
229). 
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C«N2H»0*,HC1  +  ZnCl,2HO  ....    4566     - 100*00 

Chhrocadmiate  o/5f;^cAnin«.— C*»N*H«0*,HCl,CdCl.  —White  glitter- 
ing, scales,  long  needles,  or  large  transparent  prisms.  Does  not  lose 
water  at  130°.  Dissolves  slightly  in  cold  and  hot  water  (Galletly, 
Edin,  New,  Phil.  J.  4,  94 ;  Chem.  Centr.  1856,  607). 

Sulphate  of  Copper  and  Strychnine  f  —  By  boiling  an  aqueous  solu- 
tion of  sulphate  of  copper  with  strychnine,  a  pale-green  liquid  is 
obtained,  yielding  very  long  needles  on  evaporation  (Pelletier  &  Caven- 
tou). 

Strychnine  decolorises  ammoniacal  sulphate  of  copper  on  boiling, 
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atid  forms  crystals  of  a  compound  of  strychnine  and  cupric  oxide  con- 
taining a  little  ammonia  (Horsley). 

lodamercurate  of  Strychnine.  —  lodomercurate  of  potassium  throws 
down  from  strychnine-salts  a  dense  white  precipitate  insoluble  in  hy- 
drochloric acid  (v.  Planta;  De  Vrij).  The  precipitate  is  yellowish- 
white  and  remains  amorphous  (Delfts).  By  mixing  solutions  of  1  at. 
hydrochlorate  of  strychnine,  3  at.  iodide  of  potassium,  and  1  at.  chloride 
of  mercury,  shining  microscopic  crystals  are  obtained,  having  the 
composition  C^N*H^*,HI  +  2HgL  The  crystals  are  msoluble  in  cold 
and  in  hot  water,  and  but  little  soluble  in  boiling  alcohol  (Groves, 
CTiem.  Soc.  Qu.  J.  11,  97;  Chem.  Centr.  1858,  890). 

Bromomercurate  of  Strychnine  is  obtained  in  the  same  way  as  the 
iodine-compound,  by  substituting  bromide  for  iodide  of  potassium 
(Groves). 

Strychnine  with  Met^curic  chloride.  Mercuric  chloride  throws  down 
from  a  solution  of  strychnine  in  weak  alcohol,  a  white  crystalUne 
precipitate,  insoluble  in  water,  alcohol,  and  ether  (Nicholson  & 
Abel). 
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Sulphate  of  Strychnine  with  Mercuric  Chloride.  —  Obtained  in  the  form 
of  a  crystalline  mass  by  dissolving  the  foregoing  compound  in  sul- 
phuric acid  (Nicholson  &  Abel). 

Nicholson  k  Abel. 

C«N2HB0*   834    61-09 

HO,SO" 49    7-49    727 

2Hga 271    41-42 

0«N«H»0*,HO,SO»  +  2Hg01    ....       654    10000 

Mercuric  chloride  throws  down  a  precipitate  from  hydriodate  of 
strychnine  (Caillot). 

Chloromercurate  of  Strychnine.  —  Mercuric  chloride  throws  down 
from  hydrochlorate  of  strychnine  (and  from  the  sulphate  and  nitrate 
after  addition  of  chloride  of  sodium)  a  dense  pulverulent  precipitate, 
which  soon  turns  gelatinous,  and  on  addition  of  hydrochloric  acid  or 
sal-ammoniac,  is  converted  (without  dissolving)  into  a  mass  of  needles 
(v.  Planta).  The  salt  is  also  formed  by  dissolving  the  compound  of 
mercuric  chloride  and  strychnine  in  hydrochloric  acid.  It  dissolves 
with  difficulty  in  water,  but  easily  in  alcohol,  from  which  it  ciystallises 
(Nicholson  &  Abel). 
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Kicbolum  k  AM. 

42  0    252  19-27  »9'28 

2N                 w 28  4-36 

28  H 23 8-58  -  8*88 

4  o 82  4-98 

8  CI  """  "  loe-5  16-61  16-69 

2  Hg 200  31-20  81-38 


C«N«H«0*,HC1  +  2HgCl    ....      641 6    10000 

Strychnine  forms  a  sparingly  soluble  compound  with  mercur^m 

nitrate  (Nicholson  &  Abel).  ,    ,   ,.  t    . 

Alcoholic  nitrate  of  silver  throws  down  from  alcohohc  strychmne  a 
crystalline  compound  containing  equal  numbers  of  atoms  of  nitric  acid, 
oxide  of  silver,  and  strychnine  (Regnault). 

Strychnine  forms  a  sparingly  soluble  compound  with  protoehlortde 
of  platinum  (Nicholson  &  Abel). 

Chloroplattnate  of  Strychnine.  —  Bichloride  of  plathium  throws  down 
from  hydrochlorate  of  strychnine,  a  yellowish-white  precipitate 
(Robinet),  nearly  insoluble  in  water  and  ether,  and  soluble  with 
difficulty  in  boiling  alcohol,  from  which  it  crystallises  in  scales  re- 
sembling mosaic  gold.  —  Dissolves  with  decomposition  in  strong  nitric 
acid  (Nicholson  &  Abel),  but  not  perceptibly  in  hydrochloric  acid  (v. 

Planta). 

Kicholflon 

Liebig.  Gefbardt.  &  AbeL 

mean. 

42  0 252     ....  46-65....             ....  4789  ....  46-69 

2N    28     ....  618 

23  H    28      ....  4-26  ....              ....    4-53  ....    444 

40 82     ....  8-92 

Pt 98-7  ....  18-27 

3  a 106  5  ....  19  72  ....  17-82  ....  1785  ....  1816 


0«N»H»0%Ha,PtCP    ....    540-2  ....  10000 

Chloriridiate  of  Sodium  throws  down  from  strychnine* salts  a 
red-brown  precipitate,  not  perceptibly  soluble  in  hydrochloric  acid 
(v.  Planta). 

Chloropalladite  of  Strychnine.  —  Protochloride  of  palladium  tbtows 
down  from  hydrochlorate  of  strychnine,  brown  flocks,  which  dissolve 
in  water  and  alcohol,  and  crystallise  in  dark-brown  needle.s  on  cooling 
the  solution  (Nicholson  &  Abel). 

Kicholaon  k  AbeL 
mean, 

0«ira«0*»HCl,Cl  406       88-41 

Pd    88-8    11-59    11-80 

C«OTB?H)*,Ha,Pda  459-3    10000 

ChloroauraU  of  Strychnine.  —  Thrown  down  by  terchloride  of  gold 
from  strychnine-salts  as  a  lemon-yellow  precipitate,  which  id  very 
slightly  soluble  in  water  [insoluble  in  hydrochloric  acid  (v.  Planta)], 
easily  soluble  in  alcohol,  but  insoluble  in  ether  (Larocque  &  Thibierge). 
The  precipitate  deposits  gold  in  boiling  water,  and  crystalliseB  from 
alcohol  in  pale  orange-coloured  crystalR  (Nicholson  &  Abel). 
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Hydrocyanate  of  Strychnine,  —  The  easily  formed  Bolution  of  sti^ch- 
nine  in  aqueous  hydrocyanic  acid  leaves  strychnine  free  from  the  acid 
when  evaporated  (Pelletier  &  Caventou). 

Hydroferrocyanate  of  StrychnxM,  —  A.  With  1  at.  Ferroui  Cyanide. 
—  This  salt  is  deposited  in  nearly  colourless  needles  on  mixing  cold 
saturated  solutions  of  ferrocyanide  of  potassium  and  neutral  salts  of 
strychnine.  More  dilute  solutions  yield  pale- yellow,  rectangular,  four^ 
sided  prisms,  the  ends  of  which  are  formed  by  two  faces  inclined  to 
the  edges  of  the  prism.  Hygroscopic.  —  The  salt  dissolves  slightly 
in  cold  water  and  alcohol,  and  more  freely  in  the  hot  liquids.  The 
aqueous  solution,  on  boiling,  deposits  strychnine,  turns  yellow,  and 
yields  crystals  of  hydroferrocyanate  of  strychnine.  —  Loses  6*12  p.  c.  of 
water  at  100°  (6  at.  =  6*37  p.  c),  and  afterwards  also  hydrocyanic  acid 
(Brandis). 

Bnmdis. 
Over  cMoride  of  calcnim,  mean, 

90  0  640    63-68    64-38 

7  N  98    11-56 

64  H r 64    ^ 6-37     6-61 

16  O  128    1609 

Fe 28    8-80    8'36 

2(C«N«H»0*,H0y),FeCjr  +  8aq 848    10000 

B.  With  1  at.  Strychnine  and  2  at.  Ferrous  Cyanide,  —  The  precipi- 
tate produced  by  alcoholic  hydroferrocyanic  acid  in  alcoholic  smutions 
of  Btrychnine*>salts,  dissolves  at  first  on  agitation,  forming  a  clear  dolu- 
tlon  which  deposits  the  salt  A ;  but  when  the  hydroferrocyanic  ao^d  is 
added  to  acid  reaction,  the  salt  B  is  thrown  down  as  an  amorphous 
acid  precipitate,  which  is  to  be  washed  with  alcohol  and  water,  and  dried 
over  oil  of  vitriol.     This  compound  is  also  obtained  by  mixing  hydro- 
ferrocyanic acid  with  hydroferricyanate  of  strychnine.  —  After  drying 
it  is  permanent  in  the  air,  but  in  the  moist  state  is  easily  decomposed, 
especially  on  warming,  with  formation  of  free  hydrocyanic  acid,  a  blue 
precipitate,  and  hydroferricyanate  of  strychnine.    It  is  slowly  decom- 
pof>ea  by  acids,  with  separation  of  Prussian  blue,  and  by  caustic  potash, 
with  formation  of  amorphous  white  flocks.  —  It  is  insoluble  in  water 
and  alcohol.    Loses  3-08  p.  c.  of  water  at  IOC  (2  at.  =  3-5  p.  c.)  and 
then  decomposes  (Brandis). 
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Brandis  rapposes  the  salt  to  contain  1  at.  more  of  h  jdroc janic  acid.     According 
to  the  aboye  formula,  it  corresponds  to  ferrooyanide  of  iron  and  potassium  (yii,  474). 

Hydrofenicyanate  of  Strychnine.  —  Obtained  from  the  foregoing 
salt ;  also  by  boiling  strychnine  with  water  and  Prussian  blue,  or  by 
mixing  hot  saturated  solutions  of  strychnine-salts  and  ferricy- 
anide  of  potassium.  The  free  strychnine  is  removed  by  means  of 
alcohol,  and  the  salt  is  afterwards  washed  with  cold  water.  —  Small, 
very  brilliant,  golden-yeUow  prisms.  —  Extremely  hygroscopic.  Dis- 
solves very  slightly  in  water  and  is  decomposed  by  long  boilmg  there- 
with, setting  free  hydrocyanic  acid  and  throwing  down  oxide  of  iron 
and  strychnine.  Potash  and  ammonia,  added  to  the  salt,  precipitate 
strychnine;  ferrous  salts  throw  down  Prussian  blue.  Ferric  salts 
form  a  clear  blue  solution,  from  which  flocks  of  Prussian  blue  are 
gradually  deposited.  —  The  crystals  lose  in  a  vacuum  over  oil  of 
vitriol,  1-82  p.  c.  water  (3  at.  =  2-04  p.c),  at  100  **,  altogether,  3-86 
p. c.  (6  at.  =  4-06  p. a),  at  136**,  4-78  p.c.  (8 at.  =  5*43  p. c.)  after- 
wards turning  green  and,  at  200'',  black  (Brandis). 
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8(C«N»H»0,HCy)  +  Fe»Oy»  +  4aq 1253    10000 

Strychnine  with  Mercuric  Cyanide.  —  Precipitated  from  an  alcoholic 
Bolution  of  strychnine  by  excess  of  mercuric  cyanide.  —  Small  prisms, 
slightly  soluble  in  water  and  alcohol,  insoluble  in  ether  (Nicholson  & 
Abel). 
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Hydriodate  of  stiychnine  ia  precipitated  by  cyanide  of  mercury 
(CaiUot). 

Hydrochhrate  of  Strychnine  with  Mercuric  Cyamide,  —  A.  With  1  at. 
Mercuric  Cyanide.  — -  On  mixing  hot  very  dilute  aqueous  solutions  of 
hydrochlorate  of  strychnine  and  cyanide  of  mercury,  a  large  quan- 
tity of  needles  is  deposited  after  standing  for  a  short  time.  The 
needles  are  to  be  washed  with  water  and  alcohol  in  succession. — 
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Colourless  well-formed  crystals,  soluble  in  hot  water  and  alcohol  (Kohl 
&  Swoboda,  Wim.  Acad.  Ber.  9,  262 ;  Arm.  Fkarm.  83,  339). 
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B.  With  4  at.  Mercuric  Cyanide.  —  Obtained  by  Brandis  in  the  same 
manner  as  Nicholson  &  Abel  afterwards  obtained  A.  White,  pearly, 
rectangular  tables  and  prisms  (Brandis). 
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Hydroplatinocyanate  of  Strychnine. — Platinocyanide  of  potassium 
throws  down  from  an  aqueous  solution  of  nitrate  of  strychnine  a 
copious  white  precipitate,  which  is  quickly  transformed  into  lamp®* 
—  It  crystallises  from  alcohol  in  short  tufts  of  needles  and  four-sided 
prisms.  —  Dissolves  easily  in  boiling  alcohol.  —  Gives  off  its  water  of 
crystallisation  at  120°  (Schwarzenbach,  Phann.  Viertelj.  8,  518). 

CryttaU.  Schwawex*^^^' 

C«N«HaO*,HCy« 887       7684 

Pt     98-7    19-69  19-41 

2  HO 18        8-57  3-5 

0«N*H'»-O*^qy,Pt0y  +  2aq 603-7     10000 

Hydrosulphocyanate  of  Strychnine.  —  Sulphocyanide   of  potaS'^^!^! 
added  to  aqueous  strychnine  salts,  throws  down  a  dense  cry9*^*^^^t 
precipitate,  which  disappears  on  heating,  and  agsdn  makes  its  apP^*^' 
ance  in  long  silky  needles  as  the  solution  cools  (Artus  •  v.  P^^^^te 
The  precipitate  thrown  down  from  dilute  solutionB  of  the  hydrocbl<>J.^ 
appears  under  a  magnifying  power  of  250  diameters,  as  flat  rxeeo^^°^ 
truncated  at  one  end,  or  terminated  by  an  acute  anscle   som®**^ 
isolated,  sometimes  united  in  irrregular  groups  (Anderson,  N.  J-  ^^^^ 
13,  443)     Permanent  in  the  air ;  neutral  5  of  bitter  and  burning  ^^^l 
Melts  when  gently  warmed,   solidifying   on  cooling,  and  l^a^^ 
porous  charcoal  when  more  strongly  heated.     The  salt  dissolves  ^^^^ 
shghtly  m  cold  water,  but  more  easily  in  ^ater  at  70*>  (Axtus)  ;  »:^^ng 
mg  to  Lepage,  It  dissolves  m  cold  water,  but  not  in  water  co^^'^tx^ 
sulphocyanide  of  potassium      It  is   very  easily  soluble  in  ^^^^^^'otl^er 
precipitable  from  the  solution  by  water  (ArtnaN    insoluble   i»     ^\<j4, 

Lepage,  /.  Fharm.  26,  140.     Winckler,  li^^l^fi^i). 
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Alooholio  Btrycbnine  and  not  too  dilute  hydrosulphoeyanic  acid 
yield  transparent  needles,  which  melt  at  llO""  to  ISC'  without  losing 
weight  (DollfuB,  Ann.  Fharm,  65,  215). 
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Nitroprusside  of  Sodium  throws  down  crystalline  precipitates  from 
stiychnine-salts  (JSeubauer,  Anal.  Zeitachr.  1,  515).  It  does  not  form 
precipitates,  but  colours  the  salts  on  evaporation  (Werther,  J.pr.  Chan. 
89,  498).    See  p.  486. 

Acetate  of  Strychnia.  —  The  neutral  salt  crystallises  with  diflSculty, 
the  acid  salt  easily  (Pelletier  &  Caventou).  —  According  to  Abl,  the 
salt  dissolves  in  96  parts  of  water,  and  according  to  Schlimpert  {N. 
Jahrb.  Fharm.  13,  248)  in  15-1  parts  of  chloroform. 

Oxalate  of  Strychnine,  —  A.  NeutraU  —  Obtained  by  neutralising 
oxalic  acid  with  strychnine  (Nicholson  &,  Abel).  Formed  also  by 
boiling  strychnine  with  aqueous  parabanic  acid,  and  cooling  the  filtrate, 
no  oxalurate  crystallising  out  (Elderhorst).  —  Long  flat  needles,  neutral 
towards  vegetable  colours.  Turns  white  at  100°,  and  loses  9*88  p.  c. 
of  water  (9  at.  =  9*65  p.  c)  (Elderhorst,  Ann.  Pharm.  74,  83). 

at  100°.  Elderhorst. 

88  C       628    69'66    6920 

4N    56    7-89 

46  H  46    6  07    6-56 

16  O  128    16-88 

20«N*H«0*,C?*H«0*....    758    10000 

Op  :  Nicholson  k  AbeL 

2C«N»H«0< ....    668    8813    8798 

OWQ^    ....      90    11-87    11-86 


2C*^K»H«OSC*Il3o«....    768    ioo-qo    99*84 

B.  Acid. — Obtained  from  A  and  free  oxalic  acid.    Has  an  acid 
reaction  (Nichotaon  k  Abel). 

Nicholson  k  Abel. 

C«N«H«0^.„ 831    78-77    7869 

C»HK)» 90     21-23     2082 

0«N«JiaOSC^H208  ....    421    10000    99-51 

Mellitate  of  Strychnine.  —  Obtained  by  mixing  an  alcoholic  solution 
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of  strychuiue  with  alcoholic  mellitic  acid,  as  a  urystalline  precipitate, 
which  is  daazling- white  and  glittering  when  dry.  — <  CryetaUises  from 
water  in  silky  tufts  of  prisms.  Gives  off  1*3  p.  o,  of  water  at  100°,  and 
1*7  p.  c.  at  120°,  and  contains  (dried?)  20*39  p.  c.  of  hypothetical 
anhydrous  mellitic  acid.  —  Soluble  in  1,500  parts  of  cold,  and  in  650 
parts  of  boiling  water,  but  perfectly  insoluble  in  alcohol  (Karmrodt,  Ann. 
Pharm.  81,  170). 

Tartrate  of  Strychnine,  —  See  p.  217.  The  strychnine-salts  of  tartaric 
and  of  antitartaric  acid  contain  different  proportions  of  water,  and 
behave  differently  when  heated  j  they  have  alsp  different  degrees  of 
solubility  (Pasteur). 

A.  Dextrotartrate.  —  a.  Neutral.  —  The  solution  of  3  atoms  of 
strychnine  in  1  atom  of  bitartrate  of  potash  yields  fine  crystals,  which 
give  off  14-3  p.  c.  of  water  at  100°,  and  no  more  below  170**.  At  190** 
they  become  slightly  coloured  (Pasteur).  On  neutralising  tartaric  acid, 
or  aqueous  bitartrate  of  potash  with  strychnine,  neutral  shining 
needles  an  inch  long  are  obtained.  The  needles  effloresce  in  the  air, 
become  mxhydrous  at  130°,  and  dissolve  easily  in  water  ftnd  alcohol 
(Arppe,  X  pr.  Chem,  53,  331). 

Ctystals.  Aippe. 

2C«N*^«0<,08H«O« 818    91-91 

8  HO 72    8-09    7-69    7*76 


-▼" 


2C«N'H«0*,C8EK)»>  +  Saq,     m...-    890    100-00 

t  at.  water  <■  7*19  per  cent.  Fasteuv^s  dat^noinfttimi  would  oenwpond  with  15 
atoms  of  water  (oalo.  li'4A  p.  o.).-*The  diie^  9fiX%  QQ^tfli^•  81*40  p.  e^  Bt]<yoh- 
oine  (oale.  81*66  p.  o,)  (NichoUon  and  Abel). 

b.  Acid.  —  Formed  by  dissolving  strychnine  in  excess  of  tartaric 
acid.  Slender  shining  needles,  soluble  in  water.  Permanent  in  the 
air :  of  add  reaction.  Acoording  to  Arppe,  it  loses  the  whole  of  its 
water  of  crystallisation  at  ISd""  [at  100°  (Pasteur)],  and  nothing  more 
below  170°,  at  which  temperature,  however,  it  becomes  coloured. 
It  remains  transparent  in  absolute  aloohol,  without  dissolving  (Pasteur). 
This  salt  is  formed,  aocorcting  to  Nicholson  &  Abel,  by  bouing  strych- 
nine wiUi  solution  of  bitartrate  of  potash. 

^§fidU9^  Aippe.  Poeteur- 

C^^ITO^O*  334    62-08 

C«li«0«  ^..    160    27-88 

6H0  54    1004    101    10-8 


■^  ■»■■  I    1 1 1  iip^yy^fi  ■■■  ■■  i.p.. 


C*W2H22p*,a'H*0^  +  6  aq 638    10000 

The  apliydroas    salt  containB  6874    p. c.  of    stryclinlne  (calc.  09*00    p. c.) 
(Nicholaon  and  Abel). 

B.  AntitartraiB  of  Strychnine.  —  The  neutral  aalt  loses  7*8  per  cent, 
of  water  at  100**,  and  nothing  more  at  200°,  but  becomes  coloured  at 
the  latter  temperature,  though  more  slowly  and  to  a  less  extent  than 
the  dextrotartrate.  —  The  acid  gives  off  aalt  the  whole  of  its  water  of 
crystallisation,  amounting  to  103  p.  c,  at  100^  more  quickly  than  the 
corresponding  dextrotartrate.  It  becomes  coloured  more  slowly  than  the 
latter  salt  at  170**,  and  turns  opaque  in  absolute  alcohol  (Pasteur,  N. 
Ann.  Chim.  Phye.  38,  437). 
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Tartrate  of  Antimony  and  Strychnine.  —  Obtained  in  the  Bame  way  aB 
the  corresponding  quinidine-Balt  (p.  302).  Lamellar  tables  or  very 
brittle  needles.  Dissolves  with  difficulty  in  water  (Stenhonse,  Ann, 
Pharm.  129,  25). 


60  C    

2  N  

27  H    

18  O    

Sb  120-3    « 


^100' 

Stenhoiue. 

Ovv         ••••• 

...      48*44    .. 

48-70 

28       

4-52 

2S7         ••••• 

4-8fi    .. 

439 

144        

...       23-26 

120-3    «... 

...       19-42    .. 

......    19-62 

C«N'^aO^HO,SbO«,C«H*OW ....    619-3 10000 

Croconate  of  Strychnine  crystallises  from  alcohol  in  small  yellow 
needles,  soluble  in  water  and  alcohol.  —  Khodizonate  of  strychnine  is 
hyacinth-red,  and  soluble  with  reddish-yellow  colour  in  water  and 
alcohol  (Heller). 

Picrate  of  Strychnine.  —  Alcoholic  picric  add  throws  down  from 
alcoholic  solutions  of  strychnine,  a  yellow  precipitate,  which  crystalliseB 
from  hot  solutions,  on  cooling,  in  fine  yeUow  crystals  (Kemp,  Supert. 
71,  164). 

Picrotoxln  unites  with  strychnine  (See  under  Brvcine)  (Pelletier  & 
Couerbe). 

Hippurate  of  Strychnine.  —  When  excess  of  strychnine  is  bofled 
with  a  hot  saturated  solution  of  aqueous  hippuric  acid,  the  filtrate  does 
not  yield  crystals  on  cooling;  but  when  evaporated,  it  becomes  syrupy, 
and  afterws^rds  forms  a  transparent  amorphous  mass,  which  in  a  few 
months  turns  hard  and  white,  and  then  consists  of  microscopic  needles 
collected  in  nodules  (Elderhorst,  Ann.  Pharm.  74,  77).] 

Gallic  add  does  not  precipitate  acetate  of  strychnine  (Pfaff).— 
Tannic  acid  and  tincture  or  infusion  of  gidls  throw  down  from  salts 
of  strychnine  dense  precipitates  (Pfaff ;  Henry),  which  become  denser 
on  the  addition  of  a  little  hydrochloric  add,  and  do  not  dissolve  in  a 
large  quantity  of  the  add  (v.  Planta).  —  Strychnine  behaves  like 
quinine  towards  oleic  and  margaric  acids  (p.  294)  (Attfield ;  Tripier).  — 
It  does  not  act  upon  sugary  gunij  or  starch  (Pelletier  &  Gaventou). 

Betuloretinate  of  Strychnine.  —  Nitrate  of  strychnine  throws  down 
from  the  soda-salt  of  betuloretinic  acid  a  precipitate,  which  turns  crystal- 
line during  washing.  The  salt  dissolves  in  alcohol,  and  remains  as  a 
yellow  resin  on  evaporating  the  solution  (Eosmann,  N.  J.  Pharm.  26, 
204). 

btrychnine  dissolves  in  240  parts  of  alcohol  of  20**  B.,  but  not  in 
absolute  alcohol  (Merck).  It  is  soluble  in  120  parts  of  cold,  and  in 
10  parts  of  boiling  80  p.  c.  alcohol  (Wittstein).  —  It  is  insoluble  in  ether 
(Pelletier  &  Gaventou).  Soluble  in  800  parts  of  glycerin  (Cap  &  Garot). 
—  According  to  M.  rettenkofer,  it  dissolves  in  5  parts,  according  to 
Schlimpert,  in  7  parts  of  chloroform.  ^\i  dissolves  in  benzene  (Mans- 
field), in  cold  picamar  and  cold  creosote  (Reichenbach)  ;  easily  in  volatile 
oijs,  partly  crystallising  from  a  hot  saturated   solution  on  cooling 

dissolves 
Fal 
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Appendix  to  Strychmne. 

Strychnochromin.  —  A  resinous  yellow  colouring  matter,  from  the 
lichens  of  false  Angustura,  also  from  those  found  on  the  bark  of  Strychnaa 
Pseudochina,  as  well  as  from  Upas  Tteute,  —  The  lichens  are  exhausted 
with  ether,  and  then  with  alcohol ;  the  alcoholic  tincture  is  evaporated ; 
and  the  residue  is  boiled  repeatedly  with  water,  which  mssolves 
extractive  matters,  and  leaves  tne  yellow.  —  Reddish-yellow,  tasteless, 
non-poisonous  powder. .  It  dissolves  in  strong  nitric  acid  with  fine 
green  colour,  which  disappears  on  diluting  the  solution  with  water, 
but  appears  again  when  the  liquid  is  concentrated,  and  is  turned 
yellow  by  hydrosulphuric  add,  protochloride  of  tin,  and  ferrous  sul- 
phate. Strong  nitric  acid  also  throws  down  from  alcohoHc  strychno- 
chromin,  a  green  precipitate  which  loses  its  colour  when  washed.  —  Oil 
of  vitriol  turns  strydmochromin  green ;  strong  caustic  potash  decom- 
poses it.  —  It  is  nearly  insoluble  in  boiling  water  and  dilute  alkalis ; 
soluble  in  acetic  acid,  from  which  it  is  precipitated  by  alkalis ;  easily 
soluble,  with  reddish-yeUow  colour  in  alcohol ;  and  very  slightly  soluble 
in  ether  and  volatile  oils  (Pelletier,  J.  Pharm.  5,  646 ;  N.  Tr.  4,  2,  221. 
Pelletier  &  Caventou,  Arm.  Chim.  Phys.  26,  54). 

The  stychnine  prepared  from  Nux  vomica^  Fdba  St.  Ignatii^  and 
TJpots  Tieute  obstinately  retains  a  yellow  colouring  mcUter^  which  remains 
in  solution  when  an  a<j^ueous  extract  of  the  Upas  is  predpitated  with 
magnesia,  and  is  obtamed  as  a  yellow  extrad^  on  evaporation.  This 
body  is  coloured  bright  red  by  strong  nitric  acid :  it  dissolves  easily 
in  water  and  alcohol,  and  is  not  precipitated  by  neutral  acetate  of  lead 
(Pelletier  &  Caventov). 


Conjugated  Compounds  and  Derivatives  of  Strychnine* 

Ozystrychnine. 
C«N»H*0». 

ScHiJTZENBERaBB.  Compt.  rend.  47,  79 ;  Instit.  1858,  239  ;  J.  pr.  Chmn. 
75,  122 ;  Ckem.  Centr.  1858,  677 ;  Ann.  Pharm.  108,  849 ;  Kopp's 
Jahresber.  1858,  373. 

An  aqueous  solution  of  sulphate  of  strychnine  is  boiled  with  nitrite 
of  potash  so  long  as  nitrogen  is  evolved,  and  the  pale-yellow  liquid  is 
precipitated  with  ammonia.  A  boiliag  alcoholic  solution  of  the  pale 
yellow  flocks  thus  obtained  deposits  first  yellow  cryst^ds  of  oxystrych- 
nine  and  afterwards  red  crystals  of  bioxystrychnine. 

Large  orange-yellow,  transparent,  apparently  rectangular  prisms, 
truncated  at  the  edges.  Less  bitter  than  strychnine.  — Decomposes  at 
800°,  without  previous  loss  of  water :  melts  when  heated  on  platinum 
foil,  and  bums  with  a  bright  flame.  —  Soluble  in  alcohol,  but  not  in 
water.  The  platinum  double-salt  contains  16-1  p.  c.  of  platinum  (calc* 
for  C*»N»H*0»,HCl,PtCl»  requires  16-2  p.  c.  Pt). 


306        PRIMARY  NUCLEUS  C«H«;  OXYAZO-NUCLEUS  C«N»H»0*, 

at  25€P.  SchUtzenberger. 

42  C 252  62-37  62*50 

2N 28  6-93  705 

28  H    28  «-93  706 

12  0 96  23-77  .^..M.  «8*40 


C«ira»Q"    ....    404    10000    10000 

Bioxystryohmne* 

SoauTumBBOiB.    Littraiwre  and  Preparation  (p.  606). 

Bitter  orange^rod  priBms,  which  deoompoae  at  800**,  without  pre- 
vious lot!  of  water.  —  luBolublfi  in  water:  aoluble  in  aloohol  more 
freely  than  oxystrychnine,  and  in  ether. «—  The  platinum  double«salt 
contains  16'65  p.c.  of  platinum,  oorresponding  to  the  formula  C**N'E*0**, 
HCljPtOP  (by  calc.  15-8  p,  o.  Pt). 

Schfitzenberger. 

42  0 262  0000    69-76 

IN     28  6-66    e-5i 

28  H    28  6M  .......  eeS 

14  0 1X2  26  68    26-87 

C^ira^O"     ...    420    lOOOQ    10000 

Methyl-Strychnine. 

C.  Stahlschmidt.     Fogg.  108,  513;  abstr.   Ckem.   Centr.  1860,  196; 
JUpert.  Chim.  pure  2,  135 ;  Kopp'a  Jahreaher.  1859,  395. 

Formettrychnin.    Known  only  in  combination  with  water  and  acids. 

Finely  powdered  strychnhie  is  treated  with  a  slight  excess  of 
iodide  of  methyl,  the  combination  of  the  two  bodies,  which  proceeds 
spontaneously  at  first,  with  evolution  of  beat,  being  completed  by 
gently  warming  the  mixture  for  some  hours.  The  excess  of  methylic 
iodide  is  distilled  off,  and  the  residue  dissolved  hi  water,  a  Uttle  uncom- 
bined  strychnine  only  remaining  undissolved.  The  solution,  on  cool- 
ing, yields  crystals  of  hydriodate  of  methyl-sti-ychuine,  from  which  the 
base  mav  be  separated  by  either  of  the  following  methods. 

a.  The  hydriodate  is  agitated  with  3  or  4  parts  of  cc»ld  water  and 
with  oxide  of  silver ;  the  liquid  is  filtered  from  the  iodide  of  silver  thereby 
formed,  and  evaporated  to  a  syrup,  which  deposits  crystals  of  hydrate 
of  methyl- strychnine.  The  dark  mother-liquor,  however,  is  no  lonffer 
susceptible  of  ci-ystallisation  :  it  is  better,  tnerefore,  to  proceed  as  fol- 
lows.—  h.  The  hydriodate  is  decomposed  with  the  proper  quantity  of 
sulphate  of  silver,  and  the  solution  is  separated  from  iodide  of  silver, 
mixed  with  baryta-water,  and  evaporated  to  dryness.  A  solution  of 
the  residue  yields  on  evaporation,  crystals  of  hydrate  of  methyl-str^'ch- 
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iiiue  contaiuiiig  excess  of  water  (see  below),  from  which  the  uoimal 
hydrate  of  methyl-atrychnine  may  be  obtained  by  drymg  at  180°  to 
240°, 

at  180^  to  140<*  Stahlflchmidt, 

44  0  264  72-13  71-79  to  7807 

8  N  28  7-66  701  „    7'61 

26  H  «„ 26  7'10  7-41  „    767 

6  0  48  1812 

0«Nm«(CH»)0*  +  2H0  ....    366    10000 

Stahlachmidt    considers  the  salt  to  contain  1  at.  water  lesi.      H!b  formula, 
C**K«ir»0*,  requires  7396  p.  c.  0.,  7-84i  N.,  700 H.,  md  1120  O, 

Decompositions.  1.  Methyl-strychnine,  when  heated^  evolves  white 
vapours,  melts,  turns  darker,  and  bums  with  smoky  flame,  leaving 
oharcoal.  —  2.  It  turns  yellow  and  brown  when  heated  with  oil  of 
vitriol,  —  3.  A  solution  of  methyl-strychnine  mixed  with  bichromate 
of  potash  throws  down  a  brown-red  precipitate  on  addition  of  one  drop 
of  dilute  sulphuric  acid,  or  acquires  a  blood-red  to  violet  colour  when 
more  dilute.  —  4.  Methyl-strychnine  is  not  perceptibly  acted  on  by 
chlorine.  —  5.  It  is  not  affected  by  chlorate  of  potash  and  oil  of  vitriol : 
water  added  to  the  mixture  immediately  colours  it  blood-red. — 
6.  The  yellowish-red  solution  of  methyl-strychnine  in  nitric  acid 
becomes  decolorised  when  heated,  with  liberation  of  nitric  oxide  and 
probably  also  of  methylic  nitrite :  it  throws  down  a  large  quantity  of 
white  flocks  on  addition  of  water,  and  assumes  a  dark  red  colour  with 
protochloride  of  tin. 

Aqueous  methyl-strychnine  (especially  that  obtained  by  decom- 
posing the  hydriodate  with  oxide  of  silver)  acquires  a  dark  wine-red 
to  olive-green  colour  when  evaporated,  and  deposits  a  black  resin, 
which  dissolves  in  acids  with  evolution  of  carbonic  aoid,  forming  an 
inky  solution  precipitable  by  caustic  potash.  When  heated  with  strong 
nitric  acid,  it  evolves  nitric  oxide  and  carbonic  acid :  the  liquid  deposits, 
on  cooling,  a  brown  mass,  a  solution  of  which  in  boiling  water  tnrows 
down  a  yellow  powder  as  it  cools.  The  same  yellow  powder  is  preci- 
pitated by  water  from  the  nitric  acid  mother-liquor :  it  dissolves  in 
boiling  water  and  alcohol,  puffs  up  shghtly  when  heated,  turns  brown 
and  dissolves  partially  in  caustic  potash  or  ammonia,  and  Is  restored  to 
its  original  colour  by  acids.  Its  solution  in  hydrochloric  acid  yields 
with  bichloride  of  platinum  a  yellow  precipitate  containing,  at  110° 
13*74  p.  c.  of  platinum. 

Combinations.  —  With  Water.  — Hydrate  of  MethyUstrychnine.  — Yel- 
lowish, highly  lustrous  crystals,  perfectly  formed,  and  attaining  a 
length  of  half  an  inch.  Prismatic.  Combination  of  y,  a,  and  u  (Jig.  53) ; 
but  with  hemihedral  development  of  the  face  a.  Angle  y :  y  before  = 
108°  50'  J  at  the  side  =  IV  10'  (observed  =  71**  15');  u :  u  above  = 
94°  26' ;  at  the  side  =  85°  84'  (observed  ^  85°  25');  y :  w  =  113°  17' 
(observed  =  113°  20')  ;  a :  y  =  147°  50'  (observed) ;  a  :  u  =  136°  80' 
(Rammelsberg,  Fogg.  109,  378).  Loses  a  part  of  its  water  of  crystal- 
lisation at  100^  and  the  rest  at  135°.  Does  not  taste  bitter,  and  does 
not  poison  rabbits,  when  given  to  the  extent  of  11  grains  in  the 
course  of  a  day.  —  It  dissolves  easily  in  water. 

Hydrated  methyl-strychnine  forms  with  acids  easily  soluble  salts 
which  generally  crystallise  well.    Aqueous  methyl-strychnine  throws 
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down  the  oxides  from  salts  of  nickel,  cobalt,  iron,  and  copper ;  it  like- 
wise precipitates  salts  of  alumina,  and  does  not  redissolve  the  preci- 
pitate when  added  in  excess. 

Phosphate  of  MethyUstrychmne.  —  Obtained  by  neutralising  the 
aqueous  base  with  phosphoric  acid. — White  crystalline  mass,  having 
a  slightly  add  reaction.  Dissolves  easily  in  water  and  alcohol.  —  Loses 
7-66  p.  c.  of  water  at  130*"  (4  at.  =  7-48  p.  c.  HO). 

at  ISC'.  StahlBolimidt. 

C«N»H«0*,3H0  376    84-08 

P0»  71    15-92    1710 

C«N«H?«(C'H»)0*,8H0,P0»   ....    446 10000 

Sulphate  of  MethyUBtrychmne.  •—  A.  Neutral:^^  Obtained  by  neutralis- 
ing the  aqueous  base  with  dilute  sulphuric  acid,  or  by  decomposing  hy- 
driodate  of  methyl-strychnine  with  sulphate  of  silver.  It  is  deposited 
from  the  solution  evaporated  to  a  syrup  in  thin  pearly  lamin^B.  Dis- 
solves easily  in  water.  —  The  ciystals  effloresce  in  the  air,  and  lose 
10-26  p.  c.  of  water  at  100°  (5  at.  =  10-18  p.  c). 


44  C  ... 

2N... 

25  H... 

5  0  ... 

SO* 


C«»N2H»(C«H»)0*,H0,S0» 


a*100». 

Stahlfldunidt. 

264    

..      66-49 66-10 

28    

707 

25    

6-29    . 

6-61 

40    

10-08 

40    

..      XQrOn    . 

.. 9-95 

897    

..    100-00 

B.  .icf  J.  — Ciystallises  more  easily  than  A,  after  addition  of  free 
acid,  in  strongly  acid  lamin».  —  Loses  d'61  p.c.  of  water  at  100^ 
(2  at.  =  3-66  p.  c). 

at  100*  StahlBohmidt. 

C«iraP*0*,2H0  866 82-06 

2SO» 80    17-94    18-62 

C«N'H»(C=H?)0<,2(HO,80»)     ....    446    10000 

Hydriodate  of  Methyl-strychnine.  •—  Fine  pearly  laminae,  soluble  in 
212  parts  of  cold,  and  easily  in  hot  water.  Dissolves  with  difficulty  in 
alcohol* 


44  0   
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4  0   

82    

I    

XSSf      ....M.. 
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C«NSH»(C 
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100-00 

Eydrohromate  of  Methyl-strychnine.  —  Bromide  of  potassium  imme- 
diately throws  down  from  a  strong  solution  of  the  hydrochlorate,  slender 
needles  of  this  salt,  sparingly  soluble  in  cold,  easily  soluble  in  hot 
water  and  in  alcohol. 

Crystals,  Stahl  Schmidt. 

C«N»H«0*,H 349     81-35 

Br 80    18-65     18-5 

C«N»H«»(C»H?)O^HB^     ....    429    10000 
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Hydrochlorale  of  Methyl-strychmne.  —  Formed  by  neutralising  the 
aqueous  base  with  hydrochloric  acid,  or  by  decomposing  the  sulphat  e 
with  chloride  of  barium.  —  Fine  prisms,  half  an  inch  long,  soluble  in 
water  and  alcohol.  —  Effloresces  over  oil  of  vitriol,  and  loses  8'22  p.  c. 
of  water  at  100**  (4  at.  =  8-56  p.  c). 


44  0    

at  lOOr. 

7-29 
6-50    . 
....        8*82 

9-23     . 

StahlBchmidt. 
68-44 

2N    

28 

25  H    

26 

6-87 

4  0    

82 

01     

86-5    .... 
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C«N*H«(C2 

H^OSHCl 

....    884*5    .... 

....     10000 

Nitrite  of  Methyl-sttychnine.  —  On  decomposing  the  hydriodate  with 
nitrite  of  silver  and  evaporating  the  solution,  a  radiated  crystalline 
mass  is  obtained,  which  dissolves  easily  in  water  and  alcohol,  and 
evolves  nitrous  acid  with  acids.  —  When  heated,  the  compound  melts, 
puffs  up,  evolves  acid  vapours,  and  leaves  a  brown-black  residue,  in- 
soluble in  water,  the  easily  formed  alcoholic  solution  of  which  dries  up 
to  an  asphalt-like  mass,  even  after  addition  of  hydrochloric  acid. 

Nitrate  of  MethyUstrychnme.  —  Slender  needles,  sparingly  soluble 
in  cold  water,  easily  soluble  in  hot  water  and  alcohol,  insoluble  in  ether. 
—  When  heated,  the  salt  turns  yellow,  melts,  puffs  up,  and  burns  with 
luminous  flame,  leaving  charcoal. 


44  0.. 

25  H 
10  0.. 
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Stahleclmddt. 

264    

.      64-23    .. 
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Chromate  of  Methyl-strychnine.  —  Neutral  chromate  of  potash  throws 
down  from  the  hydrochlorate,  a  red-brown  precipitate,  which  is 
deposited  from  its  solution  in  boiling  water,  as  it  cools,  in  the  form  of  a 
powder. 

Chloromercurate  of  MethyUetrychnine,  —  The  white  precipitate  thrown 
down  by  mercuric  chloride  from  hydrochlorate  of  methyl-strychnine,  dis- 
solves slightly  in  cold  water  and  alcohol,  and  ciystaUises  from  a  hot 
solution  in  tufts  of  needles  on  cooling. 

at  100"*.  Stahlflchmidt. 

C<WH»*0<,HOI,6C1  566    6309 

5Hg 600    46-91     46'65 

C^N'H«(0«H»)O^H01+ 6Hg01....    1066    10000 

Chloroplatinate  of  Methyl-strychnine. — Pale-yellow  precipitate,  soluble 
with  difficulty  in  water  and  alcohol,  insoluble  in  ether.  Contains,  at 
100**,  17-67  p.  c.  of  platinum  (calc.  17-81  p.  c). 

CJiloroaurate  of  Methyl-strychnine.  — Pale-yellow  precipitate,  crystal- 
lising from  solution  in  hot  water  or  alcohol  in  orange-coloured  tufts  of 
needles.     Decomposes  on  long  boiling,  with  separation  of  gold.    Con- 
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tains,  at  100^  28-68  p.  c.  of  gold  (calc.  for  C*«N«H«(C»H«)0*,HCl,AuClS 
28-59  p.  c.  Au). 

Hydrofen'oa/anate  of  MethyUgtrychnxne,  —  Ferrocyanide  of  potasaiam 
throws  down  from  a  solution  of  hydrochlorate  of  methyl-strychnino 
mixed  with  a  Uttle  hydrochloric  acid,  a  yellow  precipitate  which  crys- 
tallises from  a  solution  in  boiling  water.  On  long  boiling  or  by  pro- 
longed contact  with  hydrochloric  acid,  the  precipitate  is  decomposed, 
with  separation  of  Prussian  blue.  After  drying*  at  100°,  it  contains  6-2 
p.  c.  of  iron,  corresponding  to  the  formula  C«N'H"(C»ff)0*,2HCy  -h 
FeCy  (calc.  6-14  p.  c.  Fe). 

Ferricyanide  of  potassium  throws  down  from  h3^drochlorate  of  methyl- 
strychnine,  a  white  precipitate,  which  crystallises  from  hot  water  in  small 
shining  prisms,  and  is  insoluble  in  alcohol. 

Acetate  and  Oxalate  of  Methyl-etrychnine  are  easily  soluble  and  ciye- 
tallise  with  difficulty. 

Methyl-strychnine  dissolves  easily  in  alcohol^  but  very  slightly  in 
ether. 

Ethyltttrychxiiiie. 

H.  How.  Trans.  Boy.  Soc.  Edin.  21,  1,  27  ;  Chenu  Gaz.  1854,  321,  341 
and  365  ;  Ann,  Pharm.  92,  326  ;  J.  pr.  CTtem.  63,  300 ;  Pharm.  Centr. 
1855,  26;  Kopp's  Jahresher.  1854,  614. 

Tineairyehnin.  Known  only  as  hydrate  and  in  combination  with  aeids.  The 
li  jdrate  may  be  regarded  as  analogous  to  hydrated  oxide  of  ammonium. 

When  strychnine  is  heated  to  100°  with  iodide  of  ethyl  and  alcohol 
for  20  minutes  in  a  sealed  tube,  and  the  hydriodate  of  ethylstrychnine 
thereby  formed  is  decomposed  by  moist  oxide  of  silver,  a  purple-red 
solution  containing  ethylstrychnine  is  obtained.  The  solution  is  allowed 
to  evaporate  spontaneously  without  exposure  to  carbonic  acid  ;  the  red 
crystalline  residue  is  dissolved  in  a  little  water  and  filtered  from  the 
flocks  which  separate  ;  and  after  again  evaporating  in  a  vacuum,  the 
residue  is  dissolved  in  hot  anhydrous  alcohol,  from  which  small  colour- 
less prisms  of  hydrate  of  ethylstrychnine  crystallise  as  it  cools.  Or 
the  base  may  be  precipitated  from  the  alcoholic  solution  by  ether^  in  ^© 
form  of  a  jelly,  which  soon  becomes  ciystalUne.  —  It  is  bitter,  and  has 
an  alkaline  reaction. 

In  vacuo.  How. 

46  0  276  67-81    6813 

2  N   28  6-88 

31 H 31  7-61    819 

9  0   73  17-70 

C<»N«H«»(C*H»)(>»,HO  +  4aq 407    10000 

The  crystals  do  not  lose  water  at  100%  but  decompose  at  a  higher 
temperature.  When  heated  with  iodide  of  ethylj  they  form  hydriodate  of 
ethylstrychnine,  and,  if  alcohol  is  present,  also  a  basic  product.  The 
aqueous  solution  of  the  crystals  ia  purple-red :  it  evolves  an  odour  of 
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volatile  bases  when  boiled.     The  crystals  give  the  strychnine  reaction 
with  oil  of  vitriol  and  bichromate  of  potash. 

Aqueous  ethylstrychnine  combines  with  acids,  generally  even 
when  in  combination  with  bases,  precipitating  the  oxides.  It  pre- 
cipitates the  chlorides  of  calcium  and  barium  ouly  when  heated,  but 
decomposes  the  salts  of  the  heavy  metals,  sulphate  of  magaesia,  and 
sulphate  of  alumina,  even  in  the  cold. 

Carbonate  of  Ethylstrychnine.  —  The  aqueous  solution  of  the  base 
absorbs  carbonic  add  from  the  air. 

A.  NeiitraL  —  When  moist  carbonate  of  silver  is  agitated  with 
hydriodate  of  ethylstrychnine  and  water,  a  colourless  solution,  free 
from  iodine,  is  obtained.  The  solution  acquires  a  yellow  colour  if 
allowed  to  stand  over  the  precipitate.  When  evaporated  in  a  vacuum 
or  at  100**,  it  leaves  a  crystalline  residue,  from  which  water  takes  up 
carbonate  of  ethylstrychnine,  leaving  white  flocks  of  a  new  base 
imdissolved. 

B.  Acid.  —  Formed  by  passing  carbonic  acid  into  the  solution 
obtained  according  to  A,  and  evaporating  the  filtrate  in  a  vacuum  or 
at  100**. — White  crystalline  mass,  not  deliquescent,  and  having  an 
alkaline  reaction.  —  Dissolves  easily  in  water  and  in  absolute  alcohol, 
and  is  precipitated  from  the  latter  solution  in  colourless  prisms  by 
ether. 

fiow. 

mean. 

C*«iraP«CH,2aO 880    «9-e2 

2C0« 44    10-88    ..»....!    10'58 

C«Jra?>(0'H»)O*,2(H0,C02)     ....    424    .......    10000        '  ^"^ 

A  solution  of  ethylstrychnine  saturated  with  hjrdrostilphuriG  add 
and  exposed  to  the  air,  becomes  converted  into  hyposulphite,  which  may 
be  obtained  in  crystals. 

Stdphate  of  EthyUtrychnine.  —  'The  neutral  salt  in  water  dissolves 
less  easily  than  the  hydrochlorate ;  the  solution,  supersaturated  With 
sulphuric  acid,  yields  pearly  needles  and  flocks,  probably  of  an  acid 
salt. 

Hydriodate  of  Ethylstrychnine.  —  Shiniilg,  White,  four-sided  prisms 
or  needles,  which  do  not  lose  weight  at  100°,  and  at  a  higher  tem- 
perature melt,  carbonise,  and  give  off  repulsive  alkaline  vapours,  con- 
densing to  a  yellow  oil.  —  The  salt  dissolves  in  170  parts  oi  water  at 
15°  in  50  or  60  parts  of  boiling  water,  and  less  freely  in  ammonia- 
water  and  caustic  potash,  so  that  these  liquids  throw  down  the  salt 
from  its  aqueous  solution.  —  Soluble  in  alcohol.  —  When  distilled  with 
carbonate  of  soda,  it  yields  a  heavy  oil,  only  partially  soluble  in 
acids. 


46  0  

2N  

Crystals. 

....    276    

28    

..      6d3l    

ft-71 

6-50    »i.... 
..       26-93     
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How. 
..    66*27 

27  H  
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I   

4  0   

127    

32     
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..     10000 
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Hydrochbrate  of  Ethylstrychnme  forms  easily  soluble  needles. 

NitraU  of  Ethylstrychnine.  —  Formed  from  the  hydriodate  and  nitrate 
of  silver.  —  Colourless,  highly  refractive  prisms,  very  slightly  soluble 
in  cold,  easily  soluble  in  boiling,  water. 


46C 

27  H 

10  O 


0«N»Hn(0*H»)CH,HO,NO» 


CryHdU. 

How. 

276    

04  V4      •••• 

....    64-60 

42    

9-88 

27    

6*35    .... 

....      6-53 

oU       ■••••••• 

18*88 

426    

100-00 

Chromate  of  Ethylstrychnme.  —  The  neutral  salt,  obtained  by  double  decom- 
position, forms  short  yellow  T^risms. -^  Acid  salt,  —  Golden-yellow,  trans- 
Earent  tables,  or  tufts  of  needles,  obtained  by  double  decomposition.  — 
dissolves  slightly  in  cold,  easily  in  boiling  water.  —  Loses  3*60  p.  c. 
(=  2  at.)  of  water  at  100°. 

How. 
Dried.  mteam,' 

ABO    276  57-88    ........    6716 

2  K 28  6-81 

28  H   28  6-81    6*91 

6  O    ^ 48  9-99 

2  CrO»  101-4  21-06    2087 

0«WH«(0*H«)CH,2(HO,CrO»)    ....    4814    10000 

Mercuric  chloride  throws  down  from  hydrochlorate  of  ethylstrych- 
nine,  a  white  precipitate  which  crystallises  from  hot  water  in  needles. 
-—  CMoroaurate  of  ethylstrychnine  forms  colourless  shining  prisms. 

Chloroplatinate  of  Ethylstrychnine. — Tellow  predpitate,  becoming 
crystalline  after  a  few  hours.  Dilute  solutions  yield  stellate  groups  of 
crystals. 

Crystals.  How. 

C«N«H«0*,HC1«   « 469-6    8268 

Pt 98-7    17-87    17-46 

C«N^H»(0«H»)O,HCa,Pta»  ....    668-2    10000 

Acetate  of  Ethylstrychnine  remains  behind  in  the  form  of  a  gum  on 
evaporating  its  aqueous  solution. 


Compoands  obtained  from  Strychnine  and  Bibromide  of 

Ethylene. 

M^frmts.    IT.  Petersh.  Acad.  Bull.  4,  570 ;  J.  pr.  Chem.  85,  230 1 
Chem.  Centr.  1862,  145  ;  Kopp's  Jahresher.  1861,  542. 

When  strychnine  is  heated  to  100°  for  a  quarter  of  an  hour  with 
alcohol  and  excess  of  bibromide  of  ethylene  in  a  sealed  tube,  white 
crystals  are  formed,  which  may  be  freed  from  excess  of  the  bibromide 
and  from  alcohol  by  heat,  and  allowed  to  crystallise  from  water. 

The  crystals  are  bihydrobromate  of  ethylene-stn/chnine  or,  according  to 
Menetries,  bromide  of  strychnine-bromethyl.     They  dissolve  sliprhtly  in 
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cold,  and  easily  in  hot  water  and  alcohol,  are  not  precipitated  by 
ammonia  or  aqneous  alkalis,  and  exhibit  the  reactions  of  strychnine 
with  oil  of  vitriol  and  bichromate  of  potash. 
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In  contact  with  silver-salts,  the  crystals  give  up  half  their  bromine, 
and  in  contact  with  moist  oxide  of  silver,  the  whole  of  the  bromine,  as 
bromide  of  silver,  thus  forming  two  distinct  series  of  compounds. 

A.  Compounds  cotUaining  Bi^ndne. 

When  the  crystals  are  decomposed  by  sulphate  of  silver,  and  the 
filtrate  is  freed  from  excess  of  silver  and  of  sulphuric  acid  by  baryta- 
water,  and  afterwards  treated  with  carbonic  acid  and  filtered,  an 
alkaline  liquid  is  obtained,  which  leaves  on  evaporation  a  resin  re- 
presented by  the  formula  C«N«H"(0*H*Br)0*,  2H0.,  the  fu/drated  oxide 
of  strychmne-broTnetht/lammonium  of  M^n^tijes. 

Sulphate.  —  G^l^W^(G*WBr)0^,2(B.0,S(y).  Obtained  from  sul- 
phate  of  silver  and  bihyorobromate  of  ethylene-strychnine. 

Nitrate.  —  Delicate  white  needles,  sparingly  soluble  in  cold,  easily 
soluble  in  hot  water,  not  decomposible  by  ammonia  or  caustic  potash. 
—  By  evaporation  with  an  excess  of  nitric  add,  it  is  converted  into  a 
pale-yellow  crystalline  nitro-compound. 

yiin&trihB. 

46  0  276  64-76  54-62 

3  N  

26  H  26  516  527 

10  O  


Br 


276    .... 

....      54-76    

42    ^....        8*34 

26    .... 

516    

oO     .... 

....      15-87 

oU     •••• 

....      15-87 

504    ........    100-00 

C«N«H»(0*H<Br)0<,HO,NO*  .... 

Pkainum'salt.  —  Chloride  of  platinum  throws  down  from  the  hydro- 
chlorate  (which  crystaJHses  with  difficulty)  a  pale  orange-yellow 
precipitate. 

C«N«H?i(<^H<Br)0<,HCI,Cl«  ........    648-6    ........      8476 

Pt  98-7    15-26    16-24 

C«N»H«C*H<BpO<,H01,PtOT     ....    6472    10000  • 

B.  Compounds  free  from  Bromine. 

A  solution  of  bihydrobromate  of  ethylene-strychnine  assumes  a 
wine-red  colour  when  digested  with  excess  of  moist  oxide  of  silver, 
and  leaves,  on  evaporation  of  the  filtrate,  white  alkaline  Jiydrate  of 
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ethylene'Strychnine^  C«N«fl»(C*H*)0*,  2H0,  which  dissolves  easily  in 
water.  Chlorine  passed  into  the  aqueous  solution  of  this  substance 
forms  (1)  trtcklor-ethylene-strychmne,  C«]S'II"CI*(C*H*)0*,  a  white  frothy 
body  which  dissolves  in  alcohol  and  ether,  and  carbonises  at 
160°,  with  liberation  of  hydrochloric  acid ;  and  (2)  a  base  precipitable 
from  th^  concentrated  solution  by  chloride  of  platinum,  probably 
C^N'ff'OlCC^H*)©*.  —  When  an  aqueous  solution  of  hydrate  of  ethy- 
lene-strychnine  is  mixed  with  nitric  acid,  the  liquid  deposits  first  a 
white  crystalline  powder,  insoluble  in  water,  but  soluble  in  strong 
acids,  and  afterwards,  on  evaporating  with  nitric  acid,  an  orange-red 
body,  which  explodes  when  heated,  probably  nitrate  of  nitrO'ethyUne" 
strychnine  C«N»n»X(C*H*)0*,HO,NO«. 

Hydrate  of  ethylene-strychnme  is  not  precipitable  by  ammonia  or 
caustic  potash.  It  produces  with  iodide  of  potassium  a  white  precipi- 
tate ;  with  protochloride  of  tin  a  white  precipitate,  insoluble  in  excess 
of  the  tin-salt;  with  mercuric  chloride  a  white  crystalline  compound. 
—  The  acid  sulphate,  (>»N*H«(C*n*)0*,2(nO,SO'),  is  crystallisable. 
The  easily  soluble  hydrochlorate  contains  9*1  p.  c.  chlorine,  corre- 
sponding to  the  formula  C«N»H»(C*H*)0*,HC1  (calc.  8-99  p.  c.  CI) : 
it  produces  a  pale  orange-yellow  precipitate  with  bichloride  of  pla- 
tinum. 

Chromate.  —  Bichromate  of  potash  throws  down  a  yellow  precipitate 
from  aqueous  hydrate  of  ethylene-strychnine. 

Men^tri^ 
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10000 

C«N*II»0*  =  C«N«(C"H")H«0*. 

H.  How.    Trans.  Boy.  Soc.  Edin.  21,  1,  27  ;  Ann.  Pharm.  92,  826. 
MyUitrychnin, 

AVhen  finely  powdered  strychnine  is  heated  to  100°  with  absolute 
alcohol  and  chloride  of  amyl  for  100  hours  in  a  sealed  tube,  an  oily 
body  is  formed,  which  solidifies  to  a  crystalline  mass  when  the  alcohol 
and  excess  of  amylic  chloride  are  evaporated.  An  aqueous  solution 
of  the  hydrochlorate  of  amylstrychnine  thus  obtained,  when  decom- 
posed by  moist  oxide '  of  silver,  yields  an  alkaline  purple-coloured 
solution  of  amylstrychnine,  which  behaves  like  the  corresponding- 
ethyl-compound. 

Hydrochlorate  of  Amylstrychnine.  —  Colourless  oblique  rhombic 
prisms.  Precipitated  unaltered  from  the  aqueous  solution  after  some 
time  by  ammonia,  and  immediately  by  caustic  potash.  Prolonged 
heating  to  100"  with  ammonia  in  a  sealed  tube  decomposes  it,  strych- 
nine and  other  products  being  apparently  formed.  —  It  loses  12'54  p.  c. 
of  water  at  lO^j"  (7  at.  =  12*29  p.  c),  still  retaining  1  atom. 
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....    6937 

28       

6*24 

34       

7-56    .... 

....      7-84 

40       

8-90 

85-5    

7'o*7      ..•• 

....      8*03 

449-5    

10000 

0«N»(CWH")H"CH,HC1  +  aq.    . 

Nitrate  of  Amylstrychmne.  —  Badiated  groups  of  colourless  needles, 
which  give  ojff  15-90  p.  c.  of  water  at  100®  (10  at.  =  16*9  p.  c),  still 
retaining  1  atom. 
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312    

65*54    .... 

...    65*32 

42    

8-82 

34    

714    .... 

....      7-26 

88     

18-50 

C«1^H^»(C^OH")O^HO,NO»  +  aq....,    476    10000 

ChromaU  of  AmyUtrychnine,  —  Yellow  crystals,  soluble  in  boiling 
water. 

at  100*  How. 

C«N«H»0*,2H0   422*0    80*63 

2CrO»  101*4    19-37    19-63 

C«N«H2>(C'«H")0^2(HO,CrO»)     ....     523*4    10000 

Hydrochlorate  of  amylstrychnine  forms  with  mercuric  chloride  a 
white  sparingly  soluble  double-salt,  which  crystallises  from  boiling 
water.  —  It  produces  with  terchloride  of  gold  a  yellow  amorphous  pre- 
cipitate ;  and  with  bichloride  of  platinum  a  pale-yellow  crystalline  com- 
pound of  varying  composition. 


Oxychlorazo-nucleua  0^N»C1H«0*. 

Chlorostrychnine. 

C^N'CIBPK)*  =  C^»C1H»»0*,H». 

LAtJRENT.     Compt.  rend,  24,  220;  N.  Ann.  Chim,  Phye.  24,  313;  Ann. 
Pharm.  69,  14 ;  J,  pr,  Chem.  46,  52. 

A  hot  solution  of  hydrochlorate  of  strychnine  assumes  a  rose-red 
colour  when  a  current  of  chlorine  gas  is  passed  into  it  [on  account  of  the 
presence  of  brucine  (PeUetier)^  and  after  Bome  time  deposits  a  resin,  whilst 
the  solution  contains  hydrochlorate  of  chlorostrychnine.  On  adding 
ammonia  to  the  solution,  drop  by  drop,  till  a  slight  permanent  precipi- 
tate is  produced,  and  filtering  the  liquid,  the  chlorostrychnine  is  thrown 
down  from  the  filtrate  as  a  white  precipitate,  which  must  be  washed 
on  the  filter. 

Chlorostrychnine,  neutralised  with  dilute  sulphuric  acid  and  evapo- 
rated, yields  crystals  of  sulphate. 

2  L  2 
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Crystals,  Laurent. 

C«N«H«0*,HO 842  ^  71-20 

CI  36-6  7-39    7-30 

S0» 40  8-31     8-58 

7  HO 63  1310    13-00 


0«]S[»B»C10^H0,S0»  +  7H0    ....    4805    10000 

Pelletier's  eMorosttychtUn  (see  p.  485)  differs  from  the  abore.  It  is  obtained  by 
completely  deoomposing  a  solution  of  stiyclinine  in  100  parts  of  water  with  cblorine, 
washing  the  white  mass  thereby  thrown  down  with  cold  and  boiling  water,  and  dissolving 
it  in  ether,  which  leares  shming  white  lamins  on  eyaporation.  The  body  tastes 
bitter,  though  less  bitter  than  strychnine ;  it  evolyes  hydrochloric  acid  and  car- 
bonises at  150"  J  is  nearly  insoluble  in  water,  only  slightly  soluble  in  acidulated 
water,  and  does  not  combine  with  acids.  It  ciystallises  from  its  easily  formed 
solution  in  alcohol  in  microscopic  needles.  Contains  47*76  p.  c.  C,  6*19  N.,  4*37  H., 
24-57  CI.,  and  1811  O  (Pelletier).  See  also  Kegnault  (Atm.  Pharm.  29,  62),  who 
doubts  the  purity  of  this  product,  haying  found  in  chlorostrychnine  the  same 
quantity  of  carbon  and  hydrogen  as  Pelletier,  but  a  larger  proportion  of  chlorine. 


Primary  Nucleus  C**H*;  Oxygen-nucleus  C*'H"0*. 

Scoparin. 

Stekhouse.  Ann.  Pharm.  78,  15;  Phil.  Trans.  1851,  422;  abstr. 
Chem.  Soc.  Qu.  J.  4,  216;  Pharm.  Centr.  1851,  437:  Lieb.  Kopp's 
Jahresber.  1851,  670. 

Source.  In  Spartium  Scoparium,  together  with  sparteYne  (xiii,  152, 
and  xvi,  282).  —  Reinsch  obtained  from  the  same  plant  a  bitter  sub- 
stance {Jahrh.pr.  Pharm.  12,  141). 

Preparation.  The  decoction  obtained  by  boiling  the  plant  for  six  or 
eight  hours  with  water,  when  evaporated  to  -jiyth  of  its  bulk,  and  left 
at  rest  for  24  hours,  solidifies  to  a  jelly  containing  scoparin,  together 
with  chlorophyll  and  a  little  sparteine.  The  'jelly  [is  washed  with  a 
little  cold  water,  dissolved  in  boiling  water  containing  a  few  drops  of 
hydrochloric  acid,  filtered,  and  set  aside  till  it  solidifies ;  and  the  jelly 
again  formed  is  purified  by  washing,  pressing,  drying  in  a  water-bath, 
and  dissolving  in  boiling  water,  which  now  leaves  most  of  the  chloro- 
phyll undissolved.  The  chlorophyll  may  also  be  precipitated  from  the 
aqueous  solution  by  long  continued  boiling;  it  is  deposited  from  a 
moderately  concentrated  solution  before  the  scoparin,  and  may  be 
separated  by  filtration  at  the  proper  point. 

Scoparin  thus  obtained  forms,  after  drying  in  a  vacuum,  a  pale- 
yeUow,  brittle,  amorphous  mass,  which  is  tasteless,  inodorous,  and 
neutral.  By  precipitating  its  cold  ammoniacal  solution  with  hydro- 
chloric acid,  dissolving  the  somewhat  more  solid  jelly  in  boiling  water, 
and  cooling  slowly,  a  small  quantity  of  pale-yellow  crystalhne  stars  is 
obtained,  together  with  gelatinous  scoparin.  The  solution  in  hot 
alcohol  likewise  yields  a  jelly  on  partial  evaporation,  and  also  crystals 
in  the  cold.  When  an  attempt  is  made  to  recrystaUise  the  latter  from 
hot  alcohol,  there  remains  a  residue  whidi  dissolves  with  difficulty  in 
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water  and  alcohol,  and  is  obtained  as  a  jelly  having  the  original 
degree  of  solubility  only  by  dissolving  it  in  ammonia-water,  and  pre- 
cipitating with  hydrochloric  acid. 

The  crystals  and  the  jelly  have  the  same  composition  after 
drying. 

In  a  vacuum  or  at  100*.  Stenhoiuo. 

mean. 

42  0  252  6806  5767 

22  H  22  606  5-35 

20  0 160    86-88     36-98 

0«»H«O»     ....    484    10000    10000 

Stenhouse's  formula  is  half  the  above. 

Scoparin  puffs  up  when  heated,  carbonises  without  subliming,  and 
bums  with  bright  flame.  —  A  solution  in  potash  or  in  acids  is  decomposed 
by  boiling,  with  formation  of  a  greenish-brown  resin.  —  Scoparin 
assumes  a  blue-green  colour  with  bromine^  and  a  dark-green  with  solU' 
Hon  of  chloride  of  lime.  —  With  nitric  acid  it  forms  picric  acid. 

Scoparin  is  sparingly  soluble  in  cold,  more  freely  soluble  in  hot 
water,  forming  pale-yellow  solutions.  It  dissolves  slightly  in  strong 
acidsy  very  easily,  with  deep  yellowish-green  colour,  in  caustic  am- 
monia, the  fixed  alkalis  and  alkaline  carbonates,  less  easily  in  lime- 
and  baryta-water.  The  ammoniacal  solution  leaves,  on  spontaneous 
evaporation,  a  green  jelly  nearly  free  from  ammonia. 

Scoparin  throws  down  greenish-yellow  flocks  from  neutral  and  basic 
acetate  of  lead.  It  does  not  precipitate  corrosive  sublimate  or  nitrate  of 
silver. 

Soluble  in  cold,  and  more  freely  in  hot  alcohol 


Primary  Nucleue  C**H" ;  Oxygen^nucleus  0**HW*. 

Cardol. 

Stadeleb.  Ann.  Pharm.  63,  137 ;  abstr.  J.  pr.  Chem,  48,  250 ;  Fharm. 
Centr.  1848,  65 ;  Chem.  Gaz.  1848,  29  and  58 ;  N.  J.  Pharm.  13, 
457 ;  Kopp's  Jahresber.  1847  and  1848,  574. 

Karddl.    The  acrid  oily  principle  occurring,  together  with  anacardic  acid,  in 
the  pericarp  of  the  fruit  of  Amxcardium  occidentale  (Handbuch,  riii ;  [2],  8). 

Preparation.  The  pericarp  of  the  nut,  freed  from  the  mild  oily 
kernel,  is  bruised  and  exhausted  with  ether ;  the  ether  is  distilled  off ; 
and  the  residue  is  freed  from  tannic  acid  by  washing  with  water. 
The  remaining  mixture  of  about  90  p.  c.  anacardic  acid,  10  p.  c. 
cardol,  and  a  little  ammonia-salt,  is  dissolved  in  15  or  20  parts  of 
alcohol,  and  the  solution  is  digested  with  freshly  precipitated  hydrated 
oxide  of  lead,  so  long  as  it  remains  acid,  and  until  the  whole  of  the 
anarcardic  acid  is  precipitated.  The  liquid  is  then  filtered,  boiled  with 
small  quantities  of  hydrated  oxide  of  lead  (whereby  ammonia  is  evolved 
and  a  violet  lead-compound  precipitated),  again  filtered,  and  freed 
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from  sJcohol  by  distillation.  There  then  remains  dark  wine-red  cardol, 
a  moderately  strong  alcoholic  solution  of  which  is  to  be  mixed  first 
with  water  till  cloudiness  is  produced,  then  with  aqueous  neutral 
acetate  of  lead,  and  afterwards  boiled  and  decolorised  by  dropping  into 
it  basic  acetate  of  lead,  which  throws  down  a  brown  glutinous  precipi- 
tate. The  decolorised  solution  is  freed  from  lead  by  sulphuric  acid, 
and  after  distilling  off  the  alcohol,  the  remaining  cardol  is  washed 
with  water. 

Properties.  Yellow  oO,  exhibiting  a  reddish  tinge  when  in  con- 
siderable quantity.  Sp.  gr.  0*978  at  23".  Inodorous  in  the  cold,  but 
has  a  slight  agreeable  odour  when  warmed.  Neutral.  It  inflames  and 
blisters  the  sMn,  producing  wounds  which  heal  very  slowly. 

4tt  100".  St&deler. 

42  0  ............    262    80-26  ^91     7998 

80  H 80    9-55 9-86    980 

4  0 82 10-20  10  23    10  22 

C«H»0  ....    814    10000    10000    100*00 

SiAdeWs  foimulA  oontains  I  atom  of  hjdrogen  more,  makin§r  the  number  of 
hjdrogen-atoma  uneren. 

Decompositions.    1.  Cardol  is  not  volatile  without  decomposition ; 

it  yields  by  dry  distillation  a  moderately  limpid  oil.  —  2.  When  pure 

it   alters   but   slowly  in  the    mr,    acquiring  a  darker  colour.  —  It 

hums  with    a   bright,    very    smoky  flame. — 3.    Moderately  dilute 

nitric  add  converts  it  into  a  thick  cochineal-red  liquid,  insoluble  in 

ammonia  and  potash,  but  soluble  therein  on  addition  of  alcohol,  forming 

a  solution  from  which  neutral  acetate  of   lead  throws  down  violet 

flocks. — On  dropping  cardol  into  cooled  nitric  acid  of  sp.  gr.  1-3,  a 

brick-red  mass  is  produced,  with  evolution  of  gas,  the  ultimate  product 

being  a  vermilion-red  powder,  which  dissolves  with  difficulty  in  water 

and  alcohol,  and  colours  the  water  yellow,  even  on  repeated  washing, 

without  giving  up  the  whole  of  the  nitric  acid.    Hot  nitric  acid  acts 

violently  on  cardol,  producing  an  abundant  evolution  of  nitric  oxide, 

and  converting  it  into  an  orange-red  resin,  which  dissolves  with  yellow 

colour  on  boiling,  and  is  precipitated  by  water  or  neutral  acetate  of 

lead.  On  eraporating  the  nitric  acid  solution  to  drjnes*,  &ttj  adds  were  Tolatilised, 
and  the  residue,  when  more  strongly  heated,  seemed  to  yield  a  sublimate  of  suberic 
acid:  the  cardol  employed,  howeyer,  was  not  quite  pure.  —  4.   The  deep-red 

solution  of  cardol  in  oil  of  vitriol,  on  absorbing  moisture,  deposits 

brown-yellow  crusts,  which  are  insoluble  in  water;  water  added  to  the 

solution  throws  down  a  little  coloured  gum,  soluble  in  pure  water.    No 

conjugated  compound  of  snlphuric  acid  is  formed  thereby §.  Under  a  layer 

of  moderately  strong  caustic  potash^  cardol  is  converted  into  a  tough 
yellow  mass,  which  afterwards  dissolves.  The  solution  assumes  a 
blood-red  colour  in  the  air,  and  forms  red  or  violet  precipitates  with 
salts  of  the  earths  and  heavy  metals. 

When  the  red  alkaline  solution  is  saturated  with  carbonic  acid  and 
evaporated,  and  the  residue  is  digested  with  alcohol  and  filtered  from 
carbonate  of  potash,  a  filtrate  of  a  fine  red  colour  is  obtained,  from 
which  neutral  acetate  of  lead  throws  down  a  httle  carbonate  of  lead. 
After  removing  this  last,  the  addition  of  a  little  ammonia  throws  down 
a  violet  precipitate,  soluble  in  pure  alcohol,  and  predpitable  again  by 
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ammonia.  The  predpitate  contains  68*2  p.  c.  oxide  of  lead,  27*5 
p.  c.  C,  3'2  H.,  and  6*5  0.  —  When  the  alkaline  solution  is  exposed  to 
the  air  for  some  time  at  a  temperature  of  60^  to  80°,  whereby  it 
acquires  a  brown-red  colour,  and  is  then  saturated  with  carbonic  acid, 
a  solid  brown  resin  is  deposited,  which  may  be  freed  from  adhering 
carbonate  of  potash  by  washing  with  water.  This  resin  dissolves  in 
ether,  also  in  alcohol,  with  the  exception  of  a  black-brown  potash- 
compound  ;  the  solution  appears  red-brown  by  transmitted,  and  of  a 
fine  green  colour  by  reflected  light,  and  is  rendered  dark-yellow  by 
acids.  From  the  alcoholic  solution  neutral  acetate  of  lead  throws 
down  a  red-brown  precipitate,  soluble  in  ether  and  re-precipitable  by 
alcohol.  The  precioitate  contains,  at  80"*,  82-08  p.  c.  PbO.,  50-96  C, 
6*05  H.,  and  11*47  0.,  corresponding  approximately  with  the  formula 
C~II«>0**,3PbO. 

6.  A  mixture  of  cardol  and  hydrated  oxide  of  lead,  moistened  with 
alcohol,  and  exposed  to  the  air,  assumes  a  violet  colour,  whereupon 
boiling  alcohol  extracts  from  it  a  red  lead-compound,  leaving  the 
greater  part  of  a  brownish  colour  behind.  —  7*  Cardol  throws  down 
from  nitrate  of  silver^  on  addition  of  ammonia,  pale-yellow  flocks,  which 
decompose  rapidly,  with  separation  of  silver. 

Cardol  is  insoluble  in  water. 

Compound  of  Cardol  with  Oxide  and  Acetate  of  Lead.  —  A  solution 
of  cardol  in  weak  spirit  free  from  air,  does  not  precipitate  neutral 
acetate  of  lead,  but  produces  with  the  basic  acetate,  a  white  precipi* 
tate,  which  rapidly  assumes  a  flesh-red  to  brown-red  colour  in  the  air, 
and  must  be  washed  and  dried  in  a  vacuum.  Oil  of  vitriol  decomposes 
it,  evolving  acetic  acid. 
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Cardol  dissolves  easily  in  alcohol  and  ether. 

Appendix  to  Cardol. 

Anacardic  Acid. 

Stadeleb.    Jbin.  Pharm.  63,  137. 

Ocoors,  together  vith  cardol  (p.  517) » in  the  pericarp  of  the  nut  of  Anaeardium 
ocddentaU, 

In  the  preparation  of  cardol  described  at  p.  517,  anacardic  acid  is 
thrown  down  as  lead-salt,  together  with  decomposition-products  of 
cardol.  The  pure  lead- salt  may  be  obtained  by  filtering  tlic  alcoholic 
sohition  at  the  proper  point  from  the  brown  resin  which  is  first  thrown 
down,  and  treating  the  filtrate  with  freshly  precipitated  oxide  of  lead. 
But  inasmuch  as  a  large  quantity  of  anacardic  acid  is  carried  down  in 
the  first  precipitate,  it  is  better  to  precipitate  the  alcohdic  solution 
completely  with  hydrated  oxide  of  lead,  wash  the  precipitate  with 


520   PRIMARY  NUCLEUS  0«H»;  OXYOBN-NUCLKUS  0«HW. 

alcohol  so  long  as  the  wash-liquids  are  rendered  cloudy  by  water,  and 
decompose  the  lead-salt  under  water  by  hydrosulphate  of  ammonia. 
From  the  solution  of  the  ammonia-salt,  dilute  sulphuric  acid  throws 
down  the  anacardic  acid  as  a  soft  mass,  which  afterwards  solidifies, 
and  after  washing  with  water,  dissolves  in  alcohol,  leaving  sulphur 
and  sulphide  of  lead.  The  alcohoHc  solution  is  still  coloured :  it  must 
therefore  be  mixed  with  water  till  cloudiness  is  produced,  then  heated, 
and  basic  acetate  of  lead  dropped  into  the  liquid  so  long  as  colouring 
matter  (together  with  a  little  anacardic  acid)  is  thrown  down  in  the 
form  of  dark  oily  drops.  The  anacardic  acid  may  be  recovered  from 
the  precipitate  by  dissolving  it  in  alcohol,  adding  water  till  turbidity  is 
produced,  dropping  basic  acetate  of  lead  into  the  liquid,  and  removing 
the  coloured  precipitate.  —  The  solutions  thus  obtained  are  boiled 
with  moist  carbonate  of  baryta ;  the  brown  pellicle  which  forms  is 
removed  after  12  hours ;  the  now  colourless  solution,  after  addition  of 
alcohol,  is  precipitated  at  the  boiling  heat  with  alcoholic  neutral  acetate 
of  lead ;  and  the  precipitate  is  decomposed  by  alcoholic  sulphuric  add. 
After  filtering  from  sulphate  of  lead,  distilling  off  the  alcohol,  and 
adding  water,  the  anacardic  add  separates  in  the  form  of  an  oil,  which 
afterwards  solidifies. 

*  Properties.  White  crystalline  mass,  melting  at  26^,  and  crystal- 
lising slowly  on  cooling.  It  is  inodorous  in  the  cold,  but  exhales  an 
odour  at  100^,  without  losing  weight,  and  does  not  yield  condensable 
products  at  150^.  It  tastes  slightly  aromatic,  afterwards  burning, 
but  does  not  produce  blisters.  It  leaves  a  greasy  stain  on  paper,  and 
when  dissolved  in  alcohol  reddens  litmus  strongly. 

Sti&deler. 
Cahmlatum  aeoording  to  StddeUr,  mean. 

44 C„ 264 76-04    7606 

82  H    ........      82    907    918 

7  0 66    16-89    16-77 

C**H«0'  ....    852 10000    lOOW 

Bt&deler's  fonniila  is  not  admiBsible,  hut  no  other  formula  ia  oonsistent  with  the 
snalysifl.  Limpricht  (Lehrh.  1108)  doubles  the  formula :  the  acid,  ma^,  howerer, 
with  ffreater  probabilitj  be  regarded  as  a  mixture,  perhaps  oontaming  h,Uy 
acids  ^r.). 

Decompositiont.  1.  Anacardic  add,  heated  above  200^,  yields  a 
distillate  of  colourless  limpid  oil.  —  2.  On  long  exposure  to  the  atr,  it 
deliquesces  and  turns  rancid.  —  Bums  with  bright  smoky  fiame. — 
8.  Oil  of  vitriol  dissolves  the  add  freely,  with  light  blood-red  colour, 
and  the  solution  on  absorbing  water  deposits  a  tough  resin,  which 
dissolves  in  ammonia,  and  is  re-reprecipitated  by  adds.  —  The  acid 
colours  cold  nitric  add  of  sp.  gr.  I'S  yellow,  and  is  converted  thereby 
into  a  pale-yellow  elastic  mass.  Hot  nitric  add  evolves  a  large  quan« 
tity  of  nitric  oxide,  and  produces  a  yellow  scum,  wliich  afterwards  dis- 
solves, and  appears  to  form  suberic  and  butyric  acids. 

Combinations.  Anacardic  acid  forms  with  haseSj  partly  crystalline 
partly  amorphous  salts,  which  emit  a  fatty  odour  at  100°,  without 
losing  weight.  Aogording  to  Stadeler,  the  salts  are  tnonO'  or  semi" 
add. 
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Anmumia'SaU.  When  the  syrnpy  solntion  of  anacardic  acid  in 
aqueous  ammonia  is  evaporated  in  a  vacuum,  there  remains  a  soap, 
-which  dissolves  in  water  only  after  addition  of  ammonia,  and  is  pre- 
cipitated from  the  solution  by  sal-ammoniac. 

Potaah'Salt.  Anacardic  acid,  added  to  a  moderately  dilute  solution 
of  caustic  potash  so  long  as  it  dissolves,  forms  a  solution  which  is  not 
precipitated  by  water,  but  which  deposits  white  flocks  on  passing  into 
it  a  current  of  carbonic  acid.  When  the  solution,  together  with  the 
precipitate,  is  evaporated  to  dryness  in  a  vacuum,  and  the  residue  is 
exhausted  with  ether,  the  ethereal  solution  leaves  on  evaporation  a 
white  amorphous  mass,  easily  soluble  in  alcohol  and  water,  and  pre- 
cipitable  by  saline  solutions.  It  contains  12*06  p.  c.  potash,  and  is, 
therefore,  the  mono-acid  salt,  (>*H"KO'  (calc.  14*22  p.  c.  KO.). 

Bart/ia-salt.  The  precipitate  thrown  down  from  the  ammonia-salt 
by  chloride  of  barium  turns  brown  on  drying,  and  contains,  at  80% 
81-30  p.  c.  of  baryta  (calc.  for  C^H»BaW  rcqmres  31*41  p.  c.  BaO.). 

Lime-salt,  Alcoholic  chloride  of  calcium  throws  down  from  an 
alcoholic  solution  of  anacardic  acid,  on  addition  of  ammonia  only,  a 

franular  or  gelatinous  precipitate,  which  dries  up  to  brown  particles, 
t    contains,   at    60%   13*76  p.  c,   and    at    lOO**,   13*97  p.  c.  lime 
(C^H«»CaW  requires  14*33  p.  c.  CaO.). 

Lead-salt,  Alcoholic  neutral  acetate  of  lead  throws  down  from  the 
boiling  alcoholic  acid,  a  heavy,  granular,  micro-crystalline  precipitate, 
which  turns  yellow  and  rancid  when  kept. 

St&deler. 
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Compound  of  the  Lead-aalt  with  Acetate  of  Lead,  —  This  body  was 
obtained  on  one  occasion,  in  winter,  as  follows:  The  ethereal  solution  of 
anacardic  add  and  cardol  obtained  by  exhausting  the  pericarp,  was  eva- 
porated ;  the  residue  dissolved  in  alcohol ;  and  the  solution  was  mixed 
with  water  till  cloudiness  was  produced,  and  precipitated  with  alcoholic 
neutral  acetate  of  lead,  so  that  the  greater  part  of  the  anacardic  acid 
was  thrown  down,  together  with  colouring  matter,  in  the  form  of  a 
brown  resin.    This  precipitate,  washed  with  alcohol  and  dissolved  in 
warm  alcohol  containing  acetic  acid,  yielded  a  brown  turbid  liquid,  from 
which,  after  the  separation  of  the  deposit,  the  double  salt  crystallised 
in  the  cold.    It  forms  white,  pearly  laminsB,  resembling  cholesterin, 
permanent  in  the  air,  and  feeling  like  talc.    With  oU  of  vitriol  it 
evolves  acetic  acid.  When  heated,  it  puffs  up  to  a  white  froth,  evolving 
a  large  quantity  of  acetic  acid,  and  afterwards  melts  to  a  colourless 
oil,  turns  brown,  and  decomposes.  —  In  warm  water  it  becomes  viscid 
without  dissolving.    It  is  insoluble  in  cold  alcohol,  and  decomposea 
when  boiled  therewith,  with  separation  of  the  lead-salt  of  anacardic 
acid.    Ether  extracts  from  the  compound  the  lead-salt  of  anacardic 
add,  leaving  the  acetate  undissolved. 
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The  ammonia-Bait  precipitates  cobalt  salts  violet,  nickel  salts  white. 
Bud  ferrous  sulphate  white. 

Ferric  salt.  —  A  mixture  of  alcoholic  anacardic  acid  and  alcoholic 
sesquichloiide  of  iron,  thi'ows  down,  on  addition  of  ammonia  (not  suffi- 
cient to  neutralise  the  acid),  a  dark-brown  resinous  precipitate,  con- 
taining, at  60°,  18  p.  c.  sesquioxide  of  iron. 

Silver-salt.  —  Alcoholic  nitrate  of  silver  throws  down  from  strong 
alcoholic  solutions  of  anacardic  acid,  a  white  precipitate,  which  blackens 
slowly  and  slightly  in  the  air,  excepting  when  an  excess  of  ammonia  is 
also  added.  The  salt  decomposes  at  130°,  melting  to  a  fine  steel-blue 
mass.    It  dissolves  in  alcohol,  especially  when  acidulated. 

at  80«.  Stiideler. 
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Anacardic  acid  dissolves  easily  in  alcohol  and  ether.  It  is  not  con- 
verted into  an  ether  by  passing  hydrochloric  acid  gas  into  its  alcoholic 
solution. 

Oxygen-nucleus  C**H*0*. 

Helenin. 

Geoffboy,     Traite  de  la  matiere  medicale,  6,  2i7« 

Neumann.     Cheme,  Dresden,  1765,  1,  746. 

Dehne,     Crell.  Chem. «/.  3,  12. 

lioFFHANN.     Taschenbuch,  1787,  150. 

Kbugeb  &  CoRVTNus.    Schcr.  J,  7,  575. 

FuNKE.    A.  Tr.  18,  1,  74 ;  Ann.  Chim,  76,  102. 

John.     Chem.  Schri/ten.  4,  64. 

Fk.  Nees  v.  Esenbeck.    JBr.  Arch.  28,  3. 

Oerhardt.     Ann.   Chim.  Phys.  72,  163  ;  Ann.  Pharm.  34,  192  ;  abstr. 

J.pr.  Chem.  20,  47.— N.  Ann.  Chim.  Phys.  12,  188;  Rev.  scient. 

19,  15 ;  J.  pr.  Chem,  35,  66 ;  abstr.  Berz.  Jahresber.  25,  659. 

Alanfcampher, 

Noticed  by  Lef^bure  and  by  Geoffroy  &  Spiees ;  described  more 
exactly  by  Hoffmann  and  by  Kriigcr  &  Corvmus ;  and  completely 
investigated  by  Gerhardt. 
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Source.  In  the  root  of  Inula  Helenium.  Crystallises,  contaminated 
with  resin,  from  Tinctura  Helemi  (Kriiger  &  Corvinus) ;  crystallises  or 
sublimes  frequently  from  the  alcoholic  extract.    See  Rump  (y.  Br.  Arch. 

82,  216),  H.  MttUer  {N,  Br.  Arch.  32,  216),  Gtoneweg  {N.  Br.  Arch.  87,  266).— 
BOttocher  (N.  Br.  Arch.  80,  169)  regarded  such  crystals  as  benxoic  acid.  —  Eleoam- 
pane-root  5  or  6  jears  old,  vhen  dned  in  an  OTen,  yielded  a  sublimate  of  belenin, 
which  was  not  obtained  from,  the  fresh  root  (Bich,  N.  J.  Pharm,  5,  7^). 

Fine  white  needles,  melting  at  75*,  which  crystallised,  after  long  standing,  from  Ex- 
tradum  Inula  tpirituontm  prepared  from  old  root,  contained  64*01  p.  c.  0.,  9*27  H., 
and  26*72  O.,  corresponding  with  the  formula  C^'H^^O*,  and  not  agreeing  with 
Gerhardt's  anaJysis  of  helenin  (Hoyer,  Pharm.  Viertelj.  13,  554). 

Preparation.  1.  The  fresh  root,  sliced,  is  boiled  with  alcohol  of  80 
p.  c. ;  and  the  hot  £Utrate  is  mixed  with  3  or  4  times  its  volume  of  cold 
water,  whereupon  it  becomes  slightly  turbid,  and  in  the  course  of  24 
hours  deposits  the  helenin  in  white  needles  (DelfEs,  Fogg.  80,  440). 
Gerbardt  exhausts  the  fresh  root  with  alcohol  of  36°,  distils  off  the 
greater  part  of  the  alcohol,  and  cools  the  liquid,  whereupon  the  helenin 
crystallises.  It  is  purified  by  several  times  repeated  crystallisation 
from  alcohol.  —  The  tincture  of  the  dried  root  yields  on  evaporation 
a  brown  oily  layer,  which  is  difficult  to  purify,  and  solidifies  on  cooling 
(Gerhardt).  —  2.  When  the  root  is  distilled  with  5  parts  of  water,  the 
helenin  passes  over  as  an  oil,  partly  solidifying  at  the  bottom  of  the 
distniate,  and  partly  crystallising  from  the  liquid  in  needles  (Funke ; 
John).  The  distillate  deposits  brown  flocks,  which  yield  helenin 
when  dissolved  in  alcohol  and  evaporated,  whilst  an  oil  remains  in  solu- 
tion (Nesenbeck).  In  this  way  helenin  is  obtained  pm'e,  but  in  too 
small  quantity  (Gerhardt). 

Properties.  White,  four-sided,  brittle  prisms  (Gerhardt).  Accord- 
ing to  Gerhardt,  it  is  lighter,  according  to  others,  heavier  than  water. 
It  has  a  very  faint  odour  and  taste  (Gerhardt) ;  according  to  older 
statements  it  has  the  odour  of  elecampane,  and  has  a  pecuUar  aromatic 
taste.  Its  vapour  produces  stupefaction  (John).  It  melts  to  an  oil  at 
72°,  and  soHdifies  to  a  crystalline  mass  on  cooling,  but  not  after  being 
kept  in  the  melted  state  for  a  few  minutes  (Gerhardt).  It  sublimes 
undecomposed  in  talc-like  laminad,  and  distils  with  vapour  of  water. 
According  to  Gerhardt,  it  boils  at  275°  to  280°,  evolving  a  very  faint 
odour,  and  undergoing  partial  decomposition.    Neutral. 
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Oerhardf  B  earlier  formida  was  C"^H*^0^    Aooording  to  Diimaa,  0'^H*0*. 

Decompositions.  1.  Helenin  dissolves  in  moderately  dilute  nitric 
acidj  and  is  precipitated  from  the  solution  by  water  in  its  original  state. 
Fuming  or  hot  dilute  nitric  aeid  evolves  a  large  quantity  of  nitric  oxide 
and  converts  it  into  a  red  resin,  nitrohelenin.  On  one  occasion  fine 
dystals,  differing  from  oxalic  acid,  were  obtained.  —  2.  Helenin  dissolves  in 
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ail  of  vitriolf  forming  a  red  eolation,  from  whidi  it  is  predpitaied 
by  water,  michanged  at  first :  on  standing,  or  when  warmed,  the 
solution  blackens,  and  evolves  sulphurous  acid,  and  on  addition  of 
water  throws  down  dirty-brown  flocks.  A  solution  of  helenin  in  fuming 
sulphuric  acid  deposits  yellow  resinous  flocks  on  addition  of  water, 
whilst  free  sulphuric  add  and  helenin-sulphuric  add  remain  in  solu- 
tion. The  easily  soluble  bitter  baryta-salt  of  the  latter  acid  decomposes 
when  the  solution  is  evaporated  at  a  gentle  heat.  Hdenin  does  not  yield 
an  oil  when  diBtilled  with  oil  of  ritrioL  -»-  3.  By  distillation  with  anhydrous 
phosphoric  add  it  yields  helenene  (p.  13).  —  4.  Helenin  is  not  acted 
upon  by  dry  chlorine  at  ordinary  temperatures,  even  in  sunshine ;  but 
on  passing  chlorine  over  fused  helenin,  chlorhelenin  and  hydrochloric 
acid  are  formed.  —  5.  Helenin  absorbs  hydrochloric  acid  gas,  assuming 
a  yellow  colour.  It  is  coloured  dark-red  by  stannic  chloride  and  ter» 
chloride  of  antimony.  —  6-  It  is  not  decomposed  by  heating  with  aqueous 
or  alcoholic  potash :  when  heated  with  the  fused  hydrate,  the  greater 
part  is  volatilised,  and  a  portion  is  carbonised.  On  heating  it  to  250^ 
with  potash'lime,  it  evolves  hydrogen  abundantiy ;  the  residue  dissolved 
in  water,  deposits,  on  addition  of  hydrochloric  add,  a  large  quantity  of 
sticky  resinous  flocks.  Helenin  distilled  with  caustic  Ume,  yields  a  yellow 
oil  having  an  odour  of  acetone  (Gerbardt). 

Helenin  is  insoluble  in  water  (Nesenbeck ;  Gerhardt).  It  is  nearly 
insoluble  in  cold,  and  very  slightly  soluble  in  boiling  water  (Kr'dger  & 
Corvinus).  it  absorbs  hydrochloric  acid  gas,  and  dissolyes  in  oU  of  vitriol  and  in 
nitric  acid  (see  aboye).  It  absorbs  sulphurous  add,  forming  a  liquid  which 
under  diminished  pressure  gives  o£E  the  gas  and  again  becomes  crys- 
talline (Bineau,  N.  Ann.  Chim.  Phys,  24,  335). 

Helenin  dissolves  in  hot  strong  caustic  potash  and  is  precipitated 
undecomposed  by  adds  (Gerhardt).  —  It  dissolves  in  strong  acetic  acid^ 
forming  a  colourless  solution,  which  when  evaporated  or  mixed  with 
water,  deposits  crystals  of  helenin  (Gerhardt).  —  It  dissolves  with  diffi- 
culty in  cold,  and  easily  in  hot  alcohol^  from  which  it  crystallises  on 
evaporation,  and  is  predpitated  in  flocks  by  water  (Kruger  &  Corvinus). 
—  It  is  easily  soluble  in  ether ^  oil  of  turpentine  (John),  volatile  eaid  fatty 
oils^  and  creosote  (Gerhardt;  Nesenbeck). 


Nitrohelexun. 

Gebhabdt.    Ann.  Chim.  Phys.  72, 172. 

Helenin  is  wanned  with  an  excess  of  moderately  strong  nitric  add 
till  the  product  formed  is  soluble  in  ammonia ;  the  ammoniacal  solution 
is  dropped  into  water ;  and  the  yellow  precipitate  is  purified  by  dis- 
solving it  in  alcohol  and  precipitating  with  water. 

Yellow  friable  mass  containing  mtrogen  and,  on  the  average,  55*38 
p.  c.  C,  5*98  H.,  besides  oxygen.  Gerhardt  formerly  proposed  the 
formula  C»X»H»H)*. 

Nitrohelenin  is  not  volatile  without  decomposition.  —  It  is  converted 
into  oxalic  acid  by  an  excess  of  nitric  acid.  —  With  melted  hydrate  of 
potash  it  evolves  ammonia. 

Slightly  soluble  in  water;  easily  soluble  in  nitric  acid.  Dissolves 
very  easily  in  aqueous  ammonia  with  red  colour,  and  is  precipitated  from 


PHILT6EMIK<  525 

the  solution  as  a  rost-brown  powder  by  acids,  also  by  salts  of  lead  and 
silver.  — Dissolves  easily  in  alcohol 


Chlorhelenin. 

?  C^C1«H?*0»  =  C*K31*H>K)*,0^ 

Gebhabdt.     Ann.   Chim.  Fhys.  72,  175.  —  N.  Ann.  Chim,  Phi/s.  12, 
189. 

CklorhydrcUe  de  CMorhelleniue. 
Formation,    See  p.  524. 

Preparation.  Dry  chlorine  is  passed  over  helenin  fused  in  a  water- 
bath  so  long  as  the  mass  continues  to  give  off  vapours  of  hydrochloric 
acid,  and  the  residue  is  boiled  with  alcohol.  The  yellow  flocks  depo- 
sited from  the  yellow  tincture  on  cooUng,  are  washed  and  dried  in  a 
vacuum  at  100®. 

Yellow  powder,  lighter  than  water. 

Gerhardt. 

e, 

42  C  262  5408  4739    62-3      525 

24  H 24  515  5'51     57      5  7 

4  a 142  30-47  37-10    30-6      80-2 

6  0  48  10-30  1000     114      11-6 

O2H«Cl*0«  ....    466    10000    10000    1000      1000 

a,  h,  and  c  were  different]  preparations.    Ghrhardt  himself  considers  the  formula 
doubtful  (Traits  4,  297). 

Chlorhelenin  heated  below  its  melting-point  gives  off  a  large  quan- 
tity of  hydrochloric  acid  gas,  leaving  a  chlorinated  resin,  which  car- 
bonises when  more  strongly  heated.  —  It  bums  with  difficulty,  with  a 
green-edged  flame.  —  Produces  with  oil  of  vitriol  a  fine  carmine-red 
coloration,  which  disappears  on  addition  of  water.  —  Dissolves  easily 
in  hot  caustic  potash^  with  formation  of  chloride  of  potassium  and  a 
yellowish-red  solution,  from  which  hydrochloric  acid  throws  down  red 
chlorinated  flocks.  —  Chlorhelenin  passed  over  red-hot  quick'lime  yields 
naphthaUn,  leaving  a  large  (quantity  of  carbon. 

Chlorhelenin  is  insoluble  m  water.  It  dissolves  slightly  in  cold,  and 
more  easily  in  hot  alcohol,  forming  a  yellow  solution  from  which  it  is 
precipitated  in  light  flocks  by  water.  —  It  dissolves  very  easily  in 
ether. 

Oxygen-nucleus  C*»H»0'^ 

Philygenin. 
C"EP*0»  =  C«H?H)»*,H"0\ 

Bertagxini.    Ann.  Pharm.  92,  109. 
BERTAQiniii  &  LucA.     Compt.  rend.  51,  368. 
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Formed,  together  with  grape-sugar,  by  boiling  philyrin  with  dilate 
hydrochloric  acid,  and  deposited  from  the  liquid  in  resinous  drops. 

White  pearly  crystalline  mass,  fusible  without  decomposition  or  loss 
of  weight. 

Bertagnini. 
Cry.itals.  BertagniiiL  &  Luca. 

42  C... 252    67*74    6771    67*67 

24  H 24    6-45     667     646 

12  0 96    25-81     25-62     2587 

C*«H»Oa 372    10000    10000    10000 

Polymeric  with  saligenin  (xii.  233). 

Philygenin  is  violently  attacked  by  nitric  acid,  and  is  coloured 
amaranth-red  by  oil  of  vitriol.  It  is  not  acted  upon  by  dilute  acids  or 
by  an  alkaline  solution  Jof  cupric  oxide,  i — With  chlorine,  bromine j  and 
nitric  acidy  it  forms  the  following  products : — 

BibromophilygeniQ    C«Br»H«0»;        Bichlorophiljgeniii     C«C1*H«0"; 
Nitrophilygenin  C<«XHaO»;        Binitropfclygcnin        C^X^H^O"; 

BpomomtrophilygeiimO*^rXH«K)";     Chloronitrophilygemn   C«C1XH'*20« 

Philygenin  is  nearly  insoluble  in  cold,  and  but  slightly  soluble  in 
boiling  water.  —  It  dissolves  in  potash  and  ammonia ;  less  freely  than 
philyrin  in  alcohol ;  easily  in  ether,  from  which  it  crystallises. 


Glucoside  of  Philygenin. 

Philyrin. 

Carbonciki.     Gaz.  eclettica  di  chimica.    November  1836.     Eepert.  58, 

323 ;  Ann.  Fharm.  24,  242  ;  Berz.  Jahresber.  17,  306. 
C.  Bertagnini.    Ann.  Pliarm.  92, 109 ;  Fharm.  Centr.  1855, 124  ;  Fharm. 

Viertelj.  4,  436;  N.  Fhil  Mag.  9,  78;  N.  Ann.  Chm.  Fhys.  43, 

351. 
Bertagnini  &  Luca.     Compt.  rend.  51, 868 ;  abstr.  Ch.  Fharm.  Zeitschr. 

3,  779  ;  Chem.  Centr.  1861,  29. 

FhiUyriny  more  properly  pbilyrin,  firom  fiXvpa  (Wittotein,  Fhturm.  VierteU.  4, 
486). 

Source.  In  the  stone-linden  tree,  Fhilyrea  UsUfoUa  and  m#dia,  most 
abundant  in  the  bark,  in  smaller  quantity  in  the  leaves. 

Freparation.  A  decoction  of  the  coarsely  powdered  bark  is  evapo- 
rated down  to  four  times  the  weight  of  the  bark  employed ;  it  is  then 
clarified  by  means  of  albumin,  and,  after  cooling,  mixed  with  milk  of 
lime  to  slightly  alkaline  reaction,  and  left  at  rest  for  20  or  30  days. 
The  deposit  formed  is  collected,  dried,  powdered,  and  exhausted  with 
boiling  alcohol  of  65°  ;  and  the  tincture  thus  obtained  is  digested  with 
animal  charcoal,  filtered,  freed  from  alcohol  by  distillation,  mixed  with 
water,  and  set  aside  to  crystallise  (Carboncini).    Bertagnini  treats  the 


PHILTRIN.  627 

decoction  of  the  bark  with  oxide  of  lead  or  lime,  and  evaporates  the 
filtrate,  from  which  the  philyrin  crystaUises. 

The  crystals  lose  their  water  (see  below)  over  oil  of  vitriol,  or  when 
warmed,  and  the  anhydrous  philyrin  afterwards  melts  at  160°  to  a 
colourless  liquid,  which  solidifies  to  a  fissured  mass  on  cooling. — 
Inodorous ;  very  slightly  bitter  (Bertagnini).  Acoordmg  to  Carboncini 
it  is  tasteless  in  itself  at  first,  but  afterwards,  or  when  dissolved,  very 
bitter  and  acrid. 
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84    
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Decompositions.  1.  Fused  philyrin,  heated  to  200**,  assumes  a  faint 
red  colour,  afterwards  turning  darker ;  at  250°  it  evolves  empyreumatic 
vapours  and  combustible  gas,  and  at  280^  leaves  charcoal.  —  2.  It 
dissolves  in  oU  of  vitriol  with  reddish- violet  colour,  undergoing  decom- 
position. — 3.  When  boiled  with  dilute  hydrochloric  acid^  it  is  broken  up 
into  philygenin  and  grape-sugar  : 

C«H»*0«  +  2H0  -  C*»H**0"  +  C"H>20W. 

This  decomposition  is  not  effected  by  emulsin  or  by  wine-yeast,  but 
when  submitted  to  the  lactic  fermentation,  philyrin  likewise  yields 
philygenin  and  the  decomposition-products  of  sugar.  —  4.  Brominej 
chlorine^  and  nitric  acid  form  derivatives  corresponding  to  those  of 
philygenin  (p.  526).  Bromophilyrin  and  chloropnilyrin  crystallise  in 
needles,  ana  are  resolved  by  Slute  acids  into  bromophilygenin  or 
chlorophilygenin  and  sugar.  —  Dilute  nitric  acid  forms  yellow  sil^ 
crystals ;  stronger  acid  produces  crystalline  granules ;  the  boiling  con- 
centrated acid  forms  oxalic  acid  and  shining  laminse,  with  evolution  of 
carbonic  and  nitrous  acids. —  5.  Philyrin  is  not  acted  on  by  an  alkaline 
solution  of  cupric  oxide  (Bertagnini). 

ConibincUions.  —  Hydrated  Philyrin.  —  Philyrin  crystallises  from  its 
solutions  in  white,  very  light,  silvery  scales,  containing  varying  pro- 
portions of  water  of  crystalUsation,  which  it  gives  up  over  oil  of 
vitriol,  or  when  heated  to  50°  or  60°  (Bertagnini  &  de  Luca).  Bertag- 
nini formerly  stated  the  proportion  of  water  at  4*7  p.  c.  (3  at.  s 
4*8  p.  c). 
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Philyrin  dissolves  in  1,300  parts  of  water  at  9®,  and  freely  in  boiling 
water  (Bertagnini  &  de  Luca).  It  is  insoluble  in  cold  dilute  adds,  but 
soluble  in  warm  acetic  acidf  from  which  it  crystallises  unchanged  on 
cooling  (Carboncini).  It  is  not  acted  on  by  aqueous  ammonia  or  hy 
alkalisy  and  is  not  precipitated  by  metallic  salts  (Bertagnini). 

It  dissolves  in  40  parts  of  alcohol  at  9°,  and  more  easily  in  the 
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hot  liquid ;  iosolable  in  ether  (Bertagnini),  and  in  volatile  and  fat  aits 
(Carboncini). 

Frimartf  Nucleus  C^E^ ;  Oaygen-nuchus  G^IVH)^. 

Golumbin. 
C«H^"*  =  C*•H»0^0•. 

WrrrsTOCK.    Pogg.  19,  298;  Berz.  Jahre^er.  11,  288. 

BuCHNER.     Eq)ert.  37,  418. 

Lebourdais.    N.  Ann.  Chim.  Phys.  24,  63 ;  Ann,  Pharm,  67,  251 ;  J.  pr. 

Chem.  45,  363. 
BoDBKEB.    Ann.  Pharm.  69, 47 ;  abstr.  Pharm.  Centr.  1849,  145  ;  Chem. 

Qaz.  1849,  149 ;  Kopp'e  Jahresber.  1849,  477. 

The  bitter  constituent  of  columbo-root  from  Menispermumpalmatum. 
Discovered  by  Wittstock,  Planche  {Bull.  Pharm.  3,  289)  having  pre- 
viously described  a  bitter  extract  under  the  name  of  columbo  bitter. 
It  occurs  in  crystals  in  the  cells  of  the  root  (Bodeker). 

ProMiration.  The  root  is  exhausted  with  alcohol  of  75  p.  c. ;  the 
alcohol  is  distilled  off ;  and  the  residue  evaporated  to  dryness  over  a 
water-bath.  The  dry  residue  is  again  taken  up  by  water,  and  the 
thick  turbid  solution  thereby  formed  is  shaken  with  ether  so  long  as 
that  liquid  takes  up  columbin.  The  ethereal  layer,  when  decanted  and 
freed  from  most  of  the  ether  by  distillation,  deposits  the  greater  part 
of  the  columbin  in  crystals  as  it  cools ;  the  remainder  crystallises  from 
the  oily  mother-liquor  on  standing.  The  ciystals  are  purified  by 
washing  them  with  cold  ether,  pressing,  and  recrystallising  from  boil- 
ing absolute  ether,  till  the  whole  of  the  fat  is  removed,  which  is  known 
by  the  complete  solubility  of  the  columbin  in  boiling  acetic  acid 
(B&deker).  Wittstock  either  exhausts  the  root  with  ether,  leaves  the 
solution  to  evaporate  in  the  air,  and  purifies  the  crystals  by  dissolving 
them  in  acetic  acid ;  or  he  evaporates  to  one-third  an  extract  of  the 
root  with  alcohol  of  sp.  gr.  0*835,  whereupon  the  columbin  crystallises, 
but  in  a  less  pure  state.  — 16  ounces  of  the  root  yield  1  dram  of 
columbin  (Wittstock). 

Lebourdais  exhausts  the  powdered  root  with  cold  water,  and  allows 
the  infusion  to  percolate  through  purified  animal  charcoal,  which  takes 
up  columbin  and  colouring  matter.  The  charcoal,  after  washing  with 
cold  water  and  drying,  is  exhauBted  with  hot  alcohoL  which  takes 
up  the  columbin  and  leaves  it  in  coloured  crystals  on  evaporation. 
ProloDged  washing  of  the  charcoal  with  water  removes  most  of  the 
bitter,  the  rest  remaining  in  the  charcoal  together  with  nearly  the 
whole  of  the  colouring  matter.  When  the  aqueous  solution  is  strained 
through  fresh  charcoal,  it  again  gives  up  the  whole  of  the  columbin, 
which  may  be  extracted  from  the  charcoal,  after  drying,  by  hot  alcohol, 
and  obtained  in  a  pure  state  by  evaporating  the  solution. 

Properties.  White  or  translucent  prisms,  and  slender  needles,  belong- 
ing to  the  right  prismatic  system.  The  ciystals  are  similar  to  fig.  55, 
but  with  the  addition  of  the  face  m  of  ^g.  53.  Between  m  and  u  there 
are  faces  of  a  second  prism,  too  narrow  to  be  measured.    Angle  u  :  u 
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=2  125^  30' ;  uiitz  152^  45' ;  u:m  =*117^  15' ;  t  :  i"  =  167**  19' ; 
i:l  =  123**  39i' ;  t :  u  =  lig"*  31'.  The  faces  of  the  crystals  are  smooth 
and  shining.  There  seems  to  be  no  cleavage-plane  (G.  Rose,  Pogg.  19, 
441).  Inodorous.  Tastes  very  bitter.  Neutral.  Melts  like  wax 
when  warmed  (Wittstock). 

Liebig.  Bddeker. 

at,  115*  {Pogg.  21, 80).  mean. 

42  0 252      66-28    6545    6520 

22  H 22        569    617    6-98 

14  0 112      29*03     28-88    2882 

0«H»0"      ....    886    10000    100-00 10000 

Decompositions.  Columbin  decomposes  when  heated,  and  bums  with 
a  smoky  flame.  —  Oil  of  vitriol  colours  it  orange,  afterwards  dark-red ; 
water  throws  down  from  the  solution  a  rust-coloured  precipitate.  — 
Columbin  is  dissolved  by  nitric  add  of  sp.  gr.  1*25  only  when  warmed, 
with  evolution  of  red  vapours,  and  is  partially  precipitated  from  the 
solution  by  water  (Wittstock).  —  By  fusion  with  caustic  potash  it  yields 
a  compound  from  which  acids  throw  down  brown  flocks.  —  It  is  not 
decomposed  by  emulsin  (Bodeker). 

Columbin  dissolves  in  aqueous  alkalis^  and  is  precipitable  from  the 
solution  by  acids.  —  It  is  not  precipitated  from  its  solution  in  alcohol 
or  acetic  acid  by  neutral  acetate  of  lead,  nitrate  of  silver^  or  other 
metallic  salts  (Wittstock). 

Columbin  dissolves  in  acetic  acid  of  sp.  gr.  1*04  as  easily  as  in 
boiling  alcohol,  and  crystallises  from  the  solution  in  regular  forms.  —  It 
dissolves  in  30  or  40  parts  of  boiling  alcohol  of  sp.  gr.  0-835,  and  very 
slightly  in  cold  alcohol  and  ether,  though  the  solutions  taste  very  bitten 
It  is  soluble  to  a  slight  extent  in  volatile  oils.  —  It  is  not  precipitated 
from  the  solution  in  alcohol  or  acetic  acid  by  tincture  of  galls 
(Wittstock). 

Appendix  to  Columbin. 

Golninbic  Aoid. 

BoD£K£S.    Ann,  Fharm.  69,  47. 

Ocoun,  together  with  berberine  (p.  185)  and  oolambis,  iu  oolunibo  root. 

The  alcoholic  extract  of  the  root  is  dried  and  exhausted  with  hot 
lime-water,  and  the  filtrate  is  mixed  with  hydrochloric  acid,  not  in 
excess,  whereby  a  yellow  amorphous  precipitate  is  produced.  Or  the 
turbid  aqueous  solution  of  the  alcoholic  extract  is  mixed  with  a  little 
hydrochloric  acid,  and  the  amorphous  precipitate  thereby  thrown  down 
is  removed  by  filtration,  before  it  becomes  mixed  with  berberine-salt. 
The  precipitate  is  freed  from  admixed  berberine  by  washing  with  water, 
and  from  columbin  by  boiling  with  ether,  which  dissolves  also  a  little 
columbic  acid,  and  the  remainder  is  dissolved  in  caustic  potash  and 
treated  with  a  current  of  carbonic  acid,  which  throws  down  a  small 
quantity  of  brown  flocks.  The  filtrate,  supersaturated  with  hydro- 
chloric acid,  deposits  the  columbic  acid  in  white  flocks  which  condense 
to  a  pale  straw-yellow  powder  when  washed  with  water. 
VOL.  xvn.  2  M 
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Amorphous  powder,  remflblDg  in  the  form  of  a  varmBh  on  evapo* 
rating  its  solutions.  Reddens  litmus  strongly.  Less  bitter  fhsax 
columbin. 

The  acid  dried  at  40^  loses  2*52  p.  a  of  water  at  100^,  and  as  much 
more  at  lld^'^  corresponding  altogether  to  2  atoms  (calc.  4*53  p.  a 
HO). 

ai  IW  BOdeker. 

42  0 252    66-40    66*64 

23  H    23    „.....,        607    629 

13  O 104    27-44    2707 

C**H»OM  +  aq.F    ....    879    100-00    100*00 

BOdeker  lappoMB  the  add  ttiU  to  contain  water. 

Golumbic  acid  bums  with  flame  on  platinum  foil.  —  It  Is  not  decom- 
posed by  cold  nitric  acid.  It  dissolves  in  warm  oil  of  vitrioly  and  is 
precipitated  from  the  solution  by  water. 

The  acid  is  nearly  insoluble  in  water,  but  dissolves  in  dilute  caustic 
potash  with  pale  brownish-yellow  colour.  —  AlcohoUc  neutral  acetate  of 
lead  throws  down  from  the  alcoholic  solution  a  yellow  lead-salt,  which 
contains  30*19  p.  c.  of  oxide  of  lead  at  100**,  but  loses  4*29  p.c.  of 
water  more  at  ISC'*. 

Golumbic  acid  dissolves  in  alcohol  with  pale-yellow  colour,  very 
slightly  in  cold  ether^  and  more  freely  in  acetic  acid. 


Primary  Kucleue  C<*H* ;  Orygen-nucleus  C"HW". 

Euzanthic  Acid. 
C«H»'0«  =  C«H"0»  0*. 

J.  Stenhousb  (1844).     Phil  Mag.  25,  322  ;  Ann.  Pharm.  61,  423. 

O.  L.  Ebdicann.    J.  pr.  Chem.  33,  190;   37,  386 ;   abstr.  iV.  J.  Pharm. 

10,  154.  — J.  pr.  Chem.  71,  195. 
Laurent.     Compt.  chim.  1849,  377 ;  abstr.  Compt.  rend.  26,  33 ;  Kopp^s 

Jahresber.  1849,  456. 

^Mrreeidur0.    Fwrreieacid.    Aeide  emxanthique  ou  purr^^^. 

Discovered  simultaneously  by  Stenhouse  and  by  Erdmann,  and 
more  fully  examined  by  the  latter  chemist. 

Source.  In  purree  {Indian  yellowy  Camera  urine)^  a  colouring  matter 
of  doubtful  origin,  imported  from  India  and  China,  in  which  it  occurs 
as  magnesia-salty  amounting  to  about  50  per  cent,  of  the  purree 

(Stenhouse).  On  the  oriffin  of  purree,  see  Ghiibotort  (J2«e.  §ei€tU,  14, 18,  and  28), 
Batka  (/.  pr.  Chem.  33,  248),  and  Stenhouse  and  Erdmann  (loe.  cit.).  It  occurs 
in  commerce  in  two  varieties,  crude  purree  and  Jaune  Indien  punfi^^ 
the  latter  of  which  appears  to  be  obtained  by  boiling  the  crude 
purree  with  water,  and  mixing  the  residue  with  carbonate  of  magnesia 
(Erdmaun). 

Preparation.    Purree  is  boiled  with  water  80  long  as  it  gives  up 
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colouriDg  matter,  and  the  residue  is  decomposed  by  heating  it  with 
dilute  hydrochloric  acid,  whereby  a  clear  solution  is  obtained,  which 

deposits  euzanthic  acid  on  cooling.  The  aqueous  decoction  contaiuB  chloride 
of  potassium  and  a  black  pitchy  substance  having  an  excrementitious  odour  (on 
one  occasion  this  last  bodj  was  replaced  by  benzoate  of  potash),  together  with  small 
quantities  of  euxanthate  of  magnesia.     Tne  mother-Iiquor,  filtered  from  the 

acid  which  is  deposited,  yields,  when  evaporated,  a  little  euxanthic 
acid,  but  contaminated  with  euxanthone.  The  acid  is  washed  with 
cold  water  and  recrystallised  from  alcohol,  to  remove  magnesia  and 
adhering  organic  substances,  and  is  then  converted  into  pure  crystal- 
lised ammonia-salt,  the  boiling  solution  of  which  is  decomposed  by 
hydrochloric  acid,  whereupon  the  euxanthic  acid  is  deposited  on 
cooling,  and  must  be  recrystallised  from  alcohol  (Erdmann).  Sten- 
house  boils  purree,  cut  in  small  pieces,  with  water  containing  a  large 
quantity  of  acetic  acid;  filters  from  dark  brown  flocks  and  other 
impurities ;  adds  to  the  filtrate  neutral  acetate  of  lead  so  long  as  a 
brownish-yellow  bulky  precipitate  is  thrown  down ;  washes  the  preci- 
pitate witn  cold  water ;  and  decomposes  it  with  hydrosulphuric  acid ; 
then  boils  the  mass  with  alcohol,  and  filters  from  sidphide  of  lead.  On 
cooling  the  alcoholic  solution,  euxanthic  acid  crystallises,  but  as  it 
still  contains  a  large  quantity  of  magnesia,  it  is  dissolved  in  a  hot 
solution  of  carbonate  of  soda ;  the  solution  is  filtered ;  the  filtrate  is 
decomposed  by  hydrochloric  acid ;  the  euxanthic  acid  thereby  thrown 
do\vn  is  washed  with  cold  water,  pressed,  dissolved  in  hot  water, 
and  again  precipitated  with  neutral  acetate  of  lead ;  and  the  precipitate 
decomposed  by  hydrosulphuric  acid,  and  boiled  out  with  alcohol.  The 
acid  which  crystallises  from  the  alcohoUc  solution  is,  lastly,  purified 
by  recrystallising  it  five  or  six  times  from  alcohol. 

Euxanthic  acid  thus  obtained  contains  2  atoms  of  water,  which 
may  be  expelled  by  heating  to  130**. 

Properties,    SeeHydrated  Euxanthic  acid  (p.  532). 

Stenhouse.         Erdmann.         Laureni 
ntean  at  130*.    mean  at  180*. 

5508    66-36    56'87 

4-43     403 407 

40-49    89-62    39-56 
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Erdmann  proposed  the  formula  0*m}K>'^ ;  Stenhouse,  O'^SPO^^ ;  Gerluurdt» 
(N.  J,  Phartn.  10,  167)  the  one  aboTc  given,  which  was  confirmed  by  Lau- 
rent's experiments  (Compt  Chim,  1849,  377),  and  was  afterwards  adopted  by 
Erdmann  himself  (J.  pr.  Chetn.  71,  195).  —  The  formation  of  hamathionic  acid, 
together  with  euxanthone,  bj  the  action  of  oil  of  vitriol  on  euxanthic  acid,  and  like- 
wise the  formation  of  terchloreuxanthone,  C^^Cl'H'O'*,  on  dissolving  bidiloreuxanthic 
acid  in  oil  of  vitriol,  throw  doubt,  if  not  upon  the  empirical  correctness  of  this 
formula,  at  least  upon  the  relation  between  euxanthone  (p.  181)  and  euxanthic  acid 

which  it  seems  to  express  (Kr.). 

« 

Decompositions,  1.  Euxanthic  acid  hums  with  bright  flame  on  plati- 
num foil  (Erdmann).  —  2.  It  melts  when  heated  to  160*  or  ISO*", 
evolving  carbonic  acid  and  water,  and  is  converted  into  euxanthone, 
which  sublimes  at  a  stronger  heat  (Erdmann;  Stenhouse).  In  this 
reaction  no  other  product  than  carbonic  acid  and  water  is  evolved : 

C«n«Offl  =  C«H'20«  +  2C02  +  6H0  (Laurent). 

2  M  2 
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In  a  sublimation  apparatus  the  acid  partially  carbonises,  and  yields  an 
abundant  sublimate  of  euxanthone  (Stenhouse).  —  3.  It  dissolves  freely 
in  oil  of  vitriol,  becoming  hot,  and  forming  a  yellow  or  reddish -yellow 
solution,  without  evolution  of  gas ;  after  some  time  the  solution  solidi- 
fies to  a  pulpy  mass  of  euxanthone,  whilst  hamathionic  acid  remains  in 
solution  (Erdmann).  The  filtrate  reduces  alkaline  solutions  of  cupric 
oxide  (W.  Schmid,  Ann.  Pharm.  93,  88). 

On  dilating  the  Bolntion  in  snlphnric  acid  with  wftter,  Mpftrating  the  precipitated 
euxanthone,  and  saturating  the  filtrate  with  carbonate  of  bu'jta,  a  jeilow  liquid  oon- 
taininffbaryta  is  obtained,  which  when  evaporated  deposits  brown  flocks  and  turns 
acid,  when  evaporated  in  a  vacuum,  it  leaves  £rdmann*s  hamathionaie  of  baryta  in 
the  form  of  a  brown  gum  containing  81*43  p.  c.  of  baryta,  from  a  solution  of  which 
basic  acetate  of  lead  throws  down  a  yellow  amorphous  lead-salt  containing  13*89 
p.c.  C,  116  H.,  15*76  O.,  6-82  SO*,  and  62*38  PbO.  The  aqueous  hamathionic 
acid,  separated  from  the  lead-salt  by  hydrosulphurio  add,  forms  a  veiy  acid  syrup 
(Erdmum). 

4.  Euxauthic  acid  is  converted  by  bromine  into  bromeuxanthic  acid, 
and  by  aqueous  chlorine  into  chloreuxanthic  acid.  Excess  of  chlorine 
converts  it  into  a  yellow  powder,  the  brown  solution  of  which  in 
caustic  ammonia  or  its  carbonate,  does  not  yield  crystals  (Erdmann).  — 
5.  Alcoholic  euxanthic  acid  is  converted  into  euxanthone  on  passing* 
hydrochloric  acid  gas  into  it  (Erdmann). 

6.  Cold  nitric  acid  of  sp.  gr.  1'31  converts  euxanthic  acid,  on  stand- 
ing for  24  hours,  into  nitroeuxanthic  acid  without  dissolving  it. 
Traces  of  oxalic  acid  are  also  formed.  When  euxanthic  acid  is  heated 
with  nitric  acid,  a  violent  evolution  of  gas  takes  place,  and  a  dark  red- 
dish-yellow solution  is  formed,  which  deposits  coccinonic  acid  on 
cooling,  and  contains  also  oxaUc  acid.  By  prolonged  boiling,  styphnic 
acid  is  produced,  but  ultimately  the  liquid  contains  only  oxahc  acid 

Erdmann).  See  zi,  230.  Purree  heated  with  pure  nitric  acid  yields  stychnic  acid, 
and  with  nitric  acid  containing  hydrochloric  acid  a  large  quantity  of  oxalic  acid 
(£.  Kopp,  Compt.  eUm,  1849, 153). 

Erdmann*s  coccinonic  acid  forms  yellow  crystalline  granules,  containing  88*6  to 
44*5  p.  c.  C,  and  1*09  to  2*07  H. ;  its  scarlet  potash-salt  contains  19*42  p.  c.  of 
potash.    Probably  a  mixture  of  various  nitro-acids. 

7.  Euxanthic  acid  is  decomposed  by  boiling  with  oxide  of  manganese 
and  sulphuric  acid,  with  formation  of  formic  acid  (Stenhouse).  —  8.  It 
dissolves  in  melted  hydrate  of  potash,  with  scarlet  colour,  and  is  pre- 
cipitated by  acids  in  the  form  of  a  resin  (Stenhouse).  —  9.  The  acid 
does  not  reduce  alkaline  solutions  of  cupric  oande  (W.  Schmid,  Ann. 
Fharm.  93,  88). 

Combinations.  —  With  Water.  —  A.  Hydrated  Euxanthic  acid. 

a.  With  2  at.  Water. — Crystallises  from  alcohol  in  pale  straw- 
yellow,  shining  needles,  which  give  off  4*35  p.  c.  of  water  at  130° 
(Erdmann).     Tastes  sweetish  at  first,  and  afterwards  slightly  bitter. 

Cnfftalt,  Erdmann. 

C«IP«0» ^446    96*13 

2  HO 18     3-87     4*35 

C?«flW05«  +  2aq 461     10000 
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b.  With  6  aL  Water.  —  The  euxanthic  add  precipitated  from  the 
ammonia-salt  by  hydrochloric  acid  loses  10*98  p.  c.  of  water  on 
drying  (Erdmann). 

Erdmann. 

C42Hi80a  446  • 89*2 

6  HO    54    10-8    10-98 

C«H'H>a  +  6aq.  ....    600    1000 

B.  Aqueous  solution.  Euxanthic  acid  is  nearly  insoluble  in  cold 
water  and  rather  more  soluble  [easily  soluble  (Stenhouse)]  in  boiling 
water  (Erdmann). 

C.  With  Salifiable  Bases.  —  Euxanthic  acid  forms  with  bases  salts 
represented  by  the  formula  C"H"MO** :  they  frequently  contain 
water  of  crystallisation,  even  after  drying  at  100°.    Laurent's  formula 

(Gompt  chim.  1849, 877)  here  adopted  differ  from  those  of  aerhardt  {Traite,  3, 768), 
in  wluch  the  potash  and  ammonia-salte  dried  at  100**  are  supposed  to  be  anlijdrous. 

The  acid  dissolves  easily  in  caustic  alkalis  and  their  carbonates, 
eliminating  carbonic  acid  from  the  latter.  The  euxanthates  of  the 
fixed  alkalis  and  of  ammonia  dissolve  very  easily  in  pure  water, 
but  are  nearly  insoluble  in  strong  solutions  of  alkaline  carbonates 
(Erdmann).  The  aqueous  add  does  not  precipitate  salts  of  lime, 
baryta,  strontia,  magnesia,  or  .silver  (Stenhouse).  The  soluble  salts 
of  euxanthic  add  form  with  most  metallic  salts  yellow  precipitates 
which  are  soluble  in  pure  water  but  insoluble  in  the  liquids  in  which 
they  are  formed.  They  precipitate  chloride  of  barium  and  calcium 
yellowish  white  and  gelatinous  ;  the  sulphates  of  manganese,  nickel,  and 
zinc,  lemon-yellow ;  and  throw  down  from  ferrous  sulphate  a  white 
precipitate  quickly  turning  greenish  brown,  almost  black,  and  from 
ferric  sulphate  a  black-green  predpitate.  They  precipitate  corrosive 
sublimate  yellowish,  after  some  time  only,  and  nitrate  of  silver 
yellowish  and  gelatinous,  the  latter  precipitate  turning  brown  on 
exposure  to  hgnt,  and  dissolving  when  washed  with  cold  water 
(Erdmann).  —  The  salts  of  euxanthic  acid  are  decomposed  by  mineral 
acids,  and  less  completely  by  acetic  acid,  with  separation  of  crystalline 
euxanthic  acid.  The  solution  of  euxanthate  of  potash,  mixed  with 
a  large  excess  of  potash  and  heated  to  boiling,  yields,  on  addition  of 
hydrochloric  acid,  an  amorphous  semi-fluid  precipitate,  which  partly 
floats  on  the  liquid  in  oily  drops,  and  is  gradually  transformed  into 
crystalline  euxanthic  acid.  When  heated  in  an  open  vessel,  the  salts 
give  off  yellow  vapours  of  euxanthone  (Erdmann). 

Euxanthate  of  Ammonia.  —  Crude  euxanthic  add  is  treated  with 
excess  of  strong  aqueous  carbonate  of  ammonia  at  a  gentle  heat, 
whereupon  the  acid  dissolves,  with  evolution  of  carbonic  acid.  The 
solution  on  slightly  cooUng  deposits  an  abundance  of  the  crystalline 
ammonia-salt,  which  is  nearly  insoluble  in  excess  of  carbonate  of 
ammonia;  it  must  be  collected,  washed  with  aqueous  carbonate  of 
ammonia,  pressed,  and  dried  over  oil  of  vitrei.  —  Small,  flat,  yellow 
shining  needles.  At  120**  it  loses  weight  slowly  and  contmuously 
(Erdmann). 
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42  0    

N   

23  H  

Over 

oil  of  vitriol* 

252    

14    

23     

192     

62-39    .. 

2-91 

4-78     .. 
89-92 

Erdmann. 
mean, 

62-3 

4-7 

24  0   

C«H>70n,NH*0  +  2 

fSq 

481     

10000 

Euxanthate  of  Potash.  Obtained  by  dissolving  euxantbic  acid, 
with  the  aid  of  a  gentle  heat,  in  aqueous  bicarbonate  of  potash, 
washing  the  pale  crystalline  scales  deposited  on  cooling  with  aqueous 
carbonate  of  ammonia,  to  remove  adhering  carbonate  of  potash, 
pressing,  and  drying  over  oil  of  vitrei  (Erdmann). 


42  C 

at  120^ 

50*22 
•<••         a  f  o     ••• 
86-61 
9*89     ... 

Erdmann. 
49*81 

19  H 

19 

3*72 

28  O 

1R4 

86-84 

KO  

47-2     .... 

9*68 

C«KH»70a 

+  2aq. 

...•     502*2     „,t 

....     100*00    .... 

....     10000 

Kuxanthate  of  Magnesia,  Forms  the  principal  coDBtituent  of  purree. 
The  aqueous  add  and  its  ammonia-salt  do  not  precipitate  magnesia- 
salts,  but  a  solution  of  sulphate  oi  magnesia  mixed  with  sal-ammoniac 
and  ammonia  produces  in  moderately  dilute  aqueous  euxanthate  of 
ammonia,  a  pale  yellow  slimy  turbidity,  and  after  a  few  minutes  the 
mixture  solidifies  to  a  reddish-yellow  transparent  jelly,  which  after- 
wards becomes  crystalline.  Shining  yellow  crystalline  powder,  losing 
13*95  p.  c.  of  water  at  130'  (8  at.  =  12-9  ;  10  at.  =  15*6  p.  c).  —  In 
the  crystalline  state  it  is  nearly  insoluble  in  boiling  water  (Erdmann). 


42  0 

a«130'. 
....    262    

...      61-85    .. 

3*70    . 

...       8621     .. 

8-24    . 

Slrdmanii. 
61'83 

18  H    

1ft 

3-49 

22  0 

2MgO  

••••••••••••••••• 

....    176    

4/) 

3580 

o«h»^kO«.: 

li£gO,HO 

«•••       SbDO      ••••• 

...     100*00    . 

100*00 

Erdmann  found  9*2  and  9*67  p.  c.  MgO  in  another  preparation. 

Euxanthate  of  Lead.  —  a.  Basic,  —  Obtained  by  precipitating 
alcoholic  euxanthic  acid  with  an  alcohoHc  solution  of  neutral  (or 
basic)  acetate  of  lead,  washing  the  orange-yellow,  somewhat  gelatin- 
ous precipitate  repeatedly  with  boiling  alcohol,  and  drying  it  at  100**. 
The  stdt  melts  when  strongly  heat^,  and  yields  a  sublimate  of 
euxanthone  (Stenhouse). 

Stenhoiue. 
at  100". 

42  0 252  37*61  86*99 

18  H    18  269  8*01 

22  O ^ .,  176  26  26  26*84 

2PbO    224  33*44  3416 

C«Hi7pbO»,PbO,HO    ....    670    100*00    100*00 

b.  Neutral, — Obtained  in  yellow  spongy  flocks  by  precipitating 
euxanthate  of  ammonia  with  nitrate  of  lead  at  the  boiling  heat 
(Erdmann). 
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42  C     
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Euxanthate  of  Copper.  —  Sulphate  of  copper  throws  down  from 
aqueous  euxanthate  of  ammonia,  at  medium  temperatures,  a  yellow 
gelatinous  precipitate,  which  converts  stronger  solutions  into  a  pasty 
mass,  and  settles  in  a  pulverulent  form  when  the  liquid  is  heated.  — 
After  drying  it  is  brown  and  triturable  to  a  yellow  powder.  —  In  the 
moist  state  it  dissolves  freely  in  pure  water,  but  not  in  presence  of 
cupric  sulphate  (Erdmann). 

Euxanthic  acid  dissolves  very  freely  in  boiling  alcohol  and  ether.  It 
is  precipitated  from  its  alcohoUc  solution  in  the  crystalline  form  by 
water  (Stenhouse). 


Oxy-hromne-nucleuB  C**Br'ffK)**. 

Bromeuxanthic  Acid. 

C^Br»B?H)»  =  C«Br«ff«0»  0*. 

Erdhaitn.    «7.  pr.  Chem.  37,  894. 

Acide  euxanthique  hthrome  (Laurent). 

Formation  and  Preparation.  Euxanthic  acid  suspended  in  water  is 
agitated  with  excess  of  bromine,  and  the  yellow  pulverulent  product  is 
collected  on  a  filter,  washed  with  water  and  cold  alcohol,  and  dissolved 
in  boiling  alcohol.  On  cooling  the  solution,  the  greater  part  is  de- 
posited, but  a  portion  remains  in  solution,  and  is  obtained  as  an  amor- 
phous acid  on  evaporation. 

Properties.  Yellow  crystalline  powder,  giving  o£E  3'1  to  4  p.  c.  of 
water  at  130°.  On  evaporating  the  alcohohc  solution,  and  sometimes 
also  on  precipitating  the  salts  with  hydrochloric  acid,  amorphous 
microscopic  globules  are  obtained,  whicn  likewise  occm'  mixed  with 
the  needles  of  the  crystsdlised  acid. 

ETQnuuiii. 
OrystdUited.       jMorphau9- 
<^  130».  (mean.) 

42  0 262    41-72     ^ 40.66    40S2 

2  Br    160    26-49     2829    ^ 27-4B 

16  H 16    2-66     .  2-67  .        ^'^ 

22  0 176    29-14     ;.::;;•      ^58    .1....      2904 


C«Br«HW0«    ....    604    lOOOO  \^      100^00    lOO^O 

Bromeuxanthic  acid  forms  with  oil  of  .w#-:^i  «l  flolntion  from  ^VAdci 
water  throws  down  bromeuxanthone  in  ♦^  r  !f  «.  veWovr  poyr^et. 
-With  bases  it  forms  salts,  which  a?e  fc^  frmLt  pa^  gA^tmoxx.. 
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The  ammonia-Bait  is  fomied  by  dissolving  the  acid  in  aqueous  ammonia. 
From  this  solution  hydrochloric  acid  generally  throws  down  the  acid  in 
the  crystalline  form ;  but  on  one  occasion  Erdmann  obtained  a  precipi- 
tate which  deliquesced  to  a  viscid  syrup  at  dO^^  and  dried  up  to  glassy 
amorphous  particles,  only  slowly  soluble  in  ammonia,  and  afterwards 
yielding  the  amoi-phous  acid  by  precipitation  with  hydrochloric  acid. 

The  solution  of  bromeuxanthcUe  of  ammonia  immediately  yields  with 
carbonate  of  ammonia^  a  gelatinous  precipitate,  in  which  needles  form 
after  some  time,  till  the  entire  precipitate  becomes  distinctly  crystal- 
Ime.  The  crystals,  collected  on  a  filter,  dried  over  oil  of  vitriol,  and 
dissolved  in  water,  exhibit  the  following  reactions.  Bicarbonate  of 
potash  produces  a  yellow  curdy  precipitate,  made  up  of  tough  threads ; 
carbonate  of  soda  immediately  forms  a  stiff  jelly,  which  dissolves  when 
heated,  and  re-appears  in  the  non-crystalline  state  on  cooling ;  chloride 
of  barium  produces  a  yellow  jelly  in  which  microscopic  globules  aic 
formed  after  some  weeks ;  chloride  of  magnesium  mixed  with  sal-am- 
moniac and  ammonia  forms  a  yellow  jelly ;  acetate  of  lead  an  orange- 
yellow,  and  sulphate  of  copper  a  yellow  jelly. 

Amorphous  bromeuxanthic  add  dissolves  in  alcohol  much  more 
freely  than  the  ctystalline  variety. 


Oxtf'chloriM'nucleus  CW1*H"0". 

Ghloreuxanthic  Acid, 

Ebdmamn.    J.  pr.  Chem.  87,  392. 

AMe  euxmUhique  biehlcrS. 

Euxanthic  add  is  suspended  in  water,  and  chlorine  is  passed 
through  the  liquid,  till  the  acid  no  longer  appears  crystalline,  and 

becomes  fiocculent.     When  the  current  of  cUorine  is  continued  too  long, 

another  product  is  formed  (p.  532).  When  the  fiocks  are  collected  on  a 
filter  and  crystallised  repeatedly  from  alcohol,  unchanged  euxanthic 
acid  remains  in  the  mother-liquors. 

Golden-yellow,  shining  crystalline  scales,  which  give  oft  their  water 
of  crystallisation  at  130°. 

anao*. 

42  0 262  

2  a   71  

16  H    16  

22  0 176  


Brdmann. 

4803    ... 

.....        4o*04i 

18-79    ... 

14-41 

811    ... 

8*0o 

8417    ... 

83-87 

C«a«H»«0»    ....    516    10000    10000 

Erdmann's  eaiiier  formula  was  C*HJPB}*0^,    The  aboTO  formula  was  proposed 
by  Oerhardt  (N.  J.  ^harm.  10, 168). 

Decompositions.  Chloreuxanthic  acid  forms  with  oil  of  vitriol  a 
solution  from  which  water  throws  down  chloreuxanthone  (p.  184)  in 
the  form  of  a  yellow  powder.   The  supernatant  liquid  is  free  from  hy^o* 
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chloric  acid,  but  holds  in  'solution,  besides  sulphuric  acid,  an  acid  con- 
taining chlorine  and  sulphur,  and  forming  a  soluble  salt  with  baryta. 

Combinations.  Chloreuxanthic  acid  is  insoluble  in  water, 
r  It  forms  with  bases  the  chloreuxanthates,  which  are  gelatinous  preci- 
pitates, or  are  thrown  down  as  such  when  their  aqueous  solutions  are 
mixed  with  excess  of  alkaline  carbonates.  The  yellow  solution  of  the 
acid  in  caustic  ammonia  is  converted  by  caustic  anmionia,  the  fixed 
alkalis,  and  their  carbonates,  into  a  transparent  jelly,  which  afterwards 
becomes  crystalline  when  carbonate  of  ammonia  or  potash  has  been 
employed.  The  ammoniacal  solution  yields  orange-yellow  gela- 
tinous precipitates  with  chloride  of  barium,  acetate  of  lead,  nitrate  of 
nickel,  and  sulphate  of  copper;  yellow  gelatinous  precipitates  with 
sulphate  of  zinc  and  Jiitrate  of  silver ;  a  brown  jelly  with  ferric  sulphate. 
None  of  these  precipitates  afterwards  become  crystalline.  They 
dissolve  in  a  large  quantity  of  water,  and  cannot,  therefore,  be 
washed. 

Chloreuxanthic  acid  dissolves  with  difficulty  in  cold,  freely  in 
boiling  alcohoL 


Oxy-nitro-nucleus  C*»XH"Ow. 

Nitroeuzanthic  AcicL 

Ebdiiaitn.    J,  pr.  Chem.  87,  400. 

Acide  euxanthique  mlri. 

Dry  euxanthic  acid  dropped  into  cold  nitric  acid  of  sp.  gr.  1*31 
becomes  converted  in  24  hours  into  a  pale-yellow  granulo-crystalline 
deposit,  surmounted  by  a  yellowish-red  liquid.  The  deposit  is  collected 
and  dissolved  in  boiling  alcohol,  from  wiiich  the  greater  part  of  the 
acid  separates  on  cooling. 

Microscopic,  foliated  crystals,  of  a  pale  straw-yellow  colour. 


42  0 
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Nitro-euxanthic  add,  when  heated  with  nitric  add,  is  converted 
into  coccinonic  add,  with  simultaneous  foi-mation  of  oxalic  acid 
(p.  '532).     It  dissolves  very  slightly  in  water. 

The  salts  of  nitroeuzanthic  acid  explode  when  heated.  —  The  acid 
dissolves  in  aqueous  carbonate  of  ammonia  and  carbonate  of  potash  with 
yellow  colour :  strong  solutions  solidify,  on  cooling,  to  a  clear  jelly, 
which  gradually  contracts  and  afterwards  becomes  crystalline.  The 
jelly  produced  by  caustic  ammonia  is  transparent  and  quite  amorphous. 
The  neutral  ammonia-salt  forms  with  the  chlorides  of  barium  and 
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calciunij  yellow  precipitates,  soluble  in  a  large  qtiantity  of  water ;  witib 
acetate  of  lead,  lemon- yellow ;  with  ferroue  eulphate^  reddish^brown ; 
with  ferric  sulphate,  pale-brown ;  with  nitrate  of  nickel  and  eulpkate  of 
copper,  yellow ;  with  nitrate  of  rilverj  orange-yellow.  All  these  pre- 
cipitates are  gelatinous. 

Nitroeuxanihate  of  Lead.  — The  precipitate  thrown  down  by  acetate 
of  lead  from  the  ammonia-salt  of  nitroeuxanthic  acid  is  washed  with 
boiling  water.  It  forms  when  dried  a  reddish-yellow  glassy  mass, 
having  a  conchoTdal  fracture. 

at  120*.  Erdmftim. 


42    V/        «ltlt.t- •••IttaftkJl."     *••• 
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Nitroeuxanthic  acid  dissolves  very  sUghtly  in  alcohol^  even  at  the 
boiling  heat. 


Primary  Nucleus  C**H**;  Oxygm-nucUus  0*»H"H)". 

Beta-erythrin. 

(Appendix  to  xiii,  150.). 

MfiNSCHirrKm.    Par.  Soc.  Bull.  1864,  424 1  Zeitechr.f.  Chem.  8,  112. 
Lampabzeb.    Ann.  Pharm.  184,  248. 

Oeoum  in  a  dwarf  rariety  of  Roeedla^fiieiformUf  the  ordinarj  Turieiiei  of  whkh 
contain  erjthrio  acid  (xii,  381). 

Preparation.  The  lichen  is  digested  in  thin  milk  of  lime  for  an 
hour  at  the  ordinary  temperature,  the  liquid  is  filtered,  and  the  residue 
is  pressed  and  again  treated  with  milk  of  lime.  The  solutions  are 
precipitated  with  dilute  sulphuric  acid,  and  the  precipitate  (which  is 
heavier  and  less  gelatinous  tnan  when  thrown  down  by  hydrochloric  or 
carbonic  add,  owing  to  admixed  sulphate  of  lime)  is  washed,  pressed, 
and  exhausted  with  alcohol,  from  which  beta-erythrin  crystallises  on 
careful  evaporation  (Lamparter).  The  alcoholic  solution  must  not  be 
heated  above  40'  or  50"  (Menschutkin). 

Air-dried  beta-erythrin  loses  water  of  crystallisation  at  lOO", 

Properties.  White  crystalline  powder,  or  indistinctly  crystalline 
globules.  Scarcely  reddens  litmus.  When  dry  it  is  permanent  in  the 
air.  Melts  at  115®  to  116%  evolving  carbonic  acid  copiously  (Lam- 
parter). Ordinary  erythrin  melts  at  137°,  and  evolves  carbonic  acid 
only  at  temperatures  above  200% 
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Lamparter  supposes  beta-erytlirin  di*ied  at  100*  still  to  contaiu  1  at.  water.  — 
Homologous  with  eiythric  acid  (xii,  381)  ? 

Decompositions.  1.  Bv  fusion  (see  aboye). "  Beta-erythrin  melts  on 
platinum  foil,  and  burns  with  bright  flame  when  more  strongly  heated. 
—  2.  Moist  and  impure  beta-erythrin  turns  red  in  the  air,  — 3.  When 
boiled  with  water  it  is  resolved  into  orsellinic  acid  and  beta-picro- 
erythrin: 

By  boiling  with  strong  alcohol,  orsellinate  of  ethyl  (xii,  373)  is  obtained 
instead  of  orsellinic  acid. — 4.  Solutions  of  beta-erythrin  in  aqueous 
alkalis  leave  on  evaporation,  amorphous  products  and  carbonates,  the 
beta-picroerythrin  first  formed  being,  doubtless,  resolved  into  carbonic 
acid,  erythroglucin,  and  beta-orcin. — 5.  Beta-erythrin  acquires  a 
transient  deep-red  colour  by  contact  with  solution  of  chloride  of  lime. 
It  reduces  nitrate  of  silver. 

Combinations,  With  Water.  Crystallised  beta-erythrin  loses  4*60 
p.  c.  (Lamparter),  4*51  p.  c.  of  water  at  100®  (Menschutkin)  (2  at.  = 
3-96  p.  c.  HO.). 

It  is  nearly  insoluble  in  water,  but  easily  soluble  in  aqueous  alkalis 
and  alkaline  earths, 

Basic  acetate  of  lead  throws  down  from  the  (ammoniacal  ?)  solution 
a  white  jelly  which  cannot  be  obtained  pure,  even  by  prolonged  wash- 
ing (Menschutkin). 

Menschutkin. 

42  0 252     29-72    2754 

20  H 20    2'36     262 

4Pb   416    4906     4940 

20  0 160    18-88     20-44 


C«H»Pb«0»  ....    848    10000 100-00 

Beta-erythrin  dissolves  easily  in  alcohol  and  ether. 

Appendix  to  xiii,  150. 

Beta-picroerythrin. 
C«B?«0". 

A  solution  pi  beta-erythrin  in  alcohol  boiled  for  four  or  five  hours, 
is  no  longer  precipitable  by  water ;  and  on  distilling  off  the  alcohol 
and  dissolving  the  residue  in  water,  orsellinate  of  ethyl  crystallises 
out,  whilst  beta-picroerythrin  remains  in  solution.  The  latter  body  is 
freed  from  traces  of  beta-orcin  by  treating  it  with  ether,  and  may 
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be  crystallised  from  solution  in  a  very  small  quantity  of  boiling 
water. 

Concentrically  arranged  needles,  triturable  to  a  very  light  powder. 
Has  a  slightly  acid  reaction. 

MexucliaUdzi. 
Dried  at  100*  or  over  oil  of  vitriol.  mea», 

26  C 156 68*20    68-29 

16  H     16    6-97    6-34 

12  0 96    85-83    85'37 

C5»H»«0M     ....    268    10000    10000 

Diffen   from  picroerythrin    (xii,  880)   in   contuning   CH?  more  and   2110 
lesB. 

Beta-picroerythrin  is  I'esolved  by  boiling  with  a  large  quantity  of 
haryta-water  into  carbonic  acid,  erythroglucin  (xii,  385),  and  beta-orcin 

(xiil,  150).  When  a  large  excess  of  baryta  is  employed,  these  products  are  dark- 
coloured,  hut  when  the  haryta  is  not  in  excess  they  are  obtained  nearly  colourless. 
Beta-picroerythrin  produces  with  hramine-water  a  yellow  precipitate, 
soluble  in  ether ;  it  is  not  affected  by  boiling  tincture  of  iodine.  —  It 
assumes  a  transient  red  colour  with  chloride  of  lime.  —  Nitrate  of  silver 
throws  down  from  ammoniacal  beta-picroerythiin  a  reddish  precipitate, 
from  which  the  metal  is  reduced  on  warming. 

Beta-picroerythrin  dissolves  very  easily  in  water^  aqueous  alkalis, 
and  baryta-water.  The  anmioniacal  solution  yields  a  white  precipitate 
with  basic  acetate  of  lead.  —  It  dissolves  very  easily  in  alcohol^  very 
slightly  in  ether  (Lamparter ;  Menschutkin). 


Primary  Nucleus  G^W*. 

MeduUic  Acid. 

K.  Etlerts.    Phartn.  Viertelj.  9,  830 ;  N.  Br.  Arch.  104, 129. 

A  fatty  acid,  which,  according  to  Eylerts,  occurs,  together  with 
palmitic  and  oleic  acid,  combined  with  glycerin,  in  beef -marrow.  It 
is  obtained  by  saponifying  the  fat,  decomposing  the  soap,  and  treating 
the  fatty  acids  according  to  Heintz's  method  (xvi,  210),  going  down 
in  the  first  portions  of  the  magnesian  precipitates.  Its  melting-point 
is  72*5°,  and  is  not  raised  by  recrystallisation, 

at  60^  Bylerts. 

42  C 252    77-80 7704    77-21 

42  H 42    12-88    12*98    1289 

4  o 82    9-82 9-98    990 

0«H«0*  ....  826  ........  100-00 10000  10000 
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Primary  Nucleus  C*H** ;  Oxygen-nuctem  C**H'*0". 

Bryoretin. 
;c«H»*0"  =  C«H«0»,IPO*. 

Walz.     N.  Jahrb.  Pkarm.  9,  223. 

Aqueous  bryonin  is  resolved  by  boiling  with  dilute  sulphuric  acid 
into  sugar  and  a  yellow  resin,  which  is  separated  by  digestion  with 
ether  into  a  soluble  portion,  bryoretin,  and  an  insoluble  portion,  hydro- 
bryoretin.    Both  bodies  ai"e  amorphous. 


Bryoretin 
42  0  .« 

• 

6316 

8-77 

2807 

■  ■•• 
•  ••• 

Walz. 
mean, 

63-23 

8-80 
27-97 

Hydrohryc 
42  C  

treiin, 

60-43 

8-87 

30-70 

Walz. 
mean. 

59-97 

85  H  

37  H 

.  .         9-36 

14  O  

16  0 

....       30-67 

C«H»0^«  .... 

10000 

•■•• 

10000 

+  2H0 

•••• 

100-00 

....     10000 

Olucoside  of  Bryoretin, 

Bryonin. 

G.  P.  Walz.  N.  JaJirh.  Pharm.  2,  65,  and  217 ;  K  Br.  Arch.  96, 
150;  Chem.  Centr.  1859,  5;  Phar^.  Viertelj.  7,  560.  — N.  Jahrb. 
Pharm.  16,  8. 

The  bitter  principle  of  Bryonia  alba  (Handbuch,  Tiii  [2],  87).  — The  gubstanoe 
formerly  described  as  BryonUin  is,  according  to  Walz's  later  statements,  a  mixture 
containing  fat. 

Vitalis,  Pr6my,  and  Chevallier  (J.  Chim.  mid.  1,  345)  described  as 
bryonin,  a  bitter,  indistinctly  crystalline  body  soluble  in  water,  obtained 
by  precipitating  the  sap  of  the  root  of  Bryonia  alba  with  ammonia,  and 
evaporating  the  filtrate.  Vauquelin  {Ann.  du  Mm.  8,  80 ;  Berl.  Jahrb. 
1807,  14)and  Dulong(J".  Pharm.  12,  158)  described  under  the  same 
name  the  portion  of  the  inspissated  sap  soluble  in  alcohol  and  water. 
Brandos  &  Firnhaber  {Br.  Arch.  3,  356)  precipitated  the  aqueous  solu- 
tion of  the  alcoholic  extract  with  basic  acetate  of  lead,  evaporated  the 
filtrate  freed  from  lead,  and  described  as  bryonin  the  portion  of  the 
residue  soluble  in  alcohol,  but  obtained  no  substance  exhibiting  cha- 
racteristic reactions.  They  found  also  in  bryony  root  a  resin  soluble 
and  another  resin  insoluble  in  ether.  ' 

Schwerdtfeger  {Jahrb.  pr.  Pharm.  7,  228)  obtained  from  the  fresh 
root  of  Bryonia  didica  (by  exhausting  it  with  water  and  alcohol,  pre- 
cipitating with  basic  acetate  of  lead,  and  decomposing  the  precipitate 
with  hydrosulphuric  acid)  tufts  of  pearly  needles  containing  nitrogen, 
and  having  a  bitter  and  acrid  taste.  The  body  dissolves  in  water  and 
dilute  acids,  from  which  it  is  precipitated  by  ammonia,  and  is  soluble 
also  in  alcohol,  but  not  in  ether. 
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Preparation.  An  alcoholic  extract  of  the  dried  root  is  exhausted 
with  cold  water ;  the  solution  is  precipitated  with  basic  acetate  of  lead 
and  filtered ;  and  the  filtrate,  freed  from  lead  by  hydrosulphuric  acid, 
is  neutralised  with  carbonate  of  soda  and  precipitated  by  tannic  acid. 
The  precipitate  thus  obtained  is  dissolved  in  alcohol  and  decomposed  by 
digesting  it  for  some  hours  with  quick-lime  suspended  in  alcohol; 
after  which  the  solution  containing  bryonin  is  filtered,  decolorised 
with  animal  charcoal,  and  evaporated.  The  residue  is  purified  by 
washing  with  ether,  and  by  again  dissolving  it  in  alcohol,  precipitating 
with  tannic  acid,  and  decomposing  the  precipitate  with  quick-lime. 

Colourless,  very  bitter  mass,  triturable  to  a  white  powder. 


Bryonin  is  resolved  by  boiling  with  dilute  acids  into  sugar,  bryo- 
retin,  and  hydrobryoretin.    According  to  Walz  thus : 

100  parts  of  bryonin  yielded  17'8  parts  of  grape-sugar,  as  calculated 
from  the  amount  of  cuprous  oxide  thrown  down.  —  It  is  coloured 
red-brown  by  oil  of  vitriol^  whereupon  water  produces  a  white  pre- 
cipitate. —  Fuming  nitric  acid  produces  a  substance  insoluble  in  water. 
—  Bryonin  does  not  reduce  alkaline  solutions  of  cupric  oxide. 

Bryonin  dissolves  easily  in  waier  and  in  2  or  3  parts  of  alcohol^ 
but  not  in  ether.  The  aqueous  solution  precipitates  bichloride  of  platinum 
and  tannic  acid  (Walz). 


COMPOUNDS  CONTAINING  44  ATOMS  OF  CARBON. 


Primary  Nucleus  C**H";  Oxygen-nucleus  0**BPH)"*. 

Brasilin  or  Sapan-recL 
c**H»0"  =  C^H"0»,0». 

BoLLBT.    Zuricher  Mitth.  1865,  2  ;  J.  pr.  Chem.  98,  851 ;  Zeitschr.  f. 
Chem.  8,  192. 

The  colouring  matter  of  sapan-wood  (from  Ca^alpinia  Sapan)  and 
of  Brazil-wood  (from  Ccesalpinia  Crista^  C.  hrasiliensis,  and  other 
species}.  Discovered  by  Ghevreul,  and  erroneously  regarded  at  p.  287, 
voL  xvi,  as  hematoxylin. 

Preparation.  From  the  crystalline  deposit  which  had  foimed  in  a 
vessel  filled  with  extract  of  sapan* wood.    It  is  not  obtained  pure,  or 


Calculation 
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oU      .... 
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only  with  difficulty,  from  Brazil-wood.  The  deposit  is  dissolved  in 
absolute  alcohol  and  the  filtrate  is  left  to  crystallise  without  exposure 
to  air  or  light. 

Properties.     Amber-yellow  to  brownish  rhombohedrons,  or  short 
oblique  rhombic  prisms.  , 

Bollej. 
mean. 

44  0 264  66-66  66-61 

20  H  20  506  BOO 

14  0 112     28-28    28-89 

C«H»0"     ....    896    100-00    lOO'OO 

Differs  from  haematoxjlin  by  containing  the  elements  of  carbolic  acid  more  than 
that  bodj.  ■ 

With  nitnc  acid  it  yields  picric  acid. 

Combinations.  —  Hydrated  Brasilin.  —  A  solution  of  brasilin  in  weak 
spirit  or  aldehyde,  yields  small  straw-yellow  or  golden-yellow  needles, 
belonging  to  the  oblique  prismatic  or  monoclinic  system ;  they  turn 
brown  and  give  off  6*61  p.  c.  of  water  at  90°,  and  no  more  at  120* 
(8  at.  =  6-39  p.  c.  HO). 

J^eedUt,  Bolley. 

44  C 264    62-41     6278 

23  H    23     5-43     646 

17  0 186 3216    81-77 

C44H»o"  +  3aq 423    10000    100*00 

Brasilin  is  soluble  in  water.  The  reddish  solution  is  coloured  deep 
carmine-red  by  traces  of  ammonia^  fixed  alkalis^  or  haryta-water.  By 
slow  evaporation  of  the  alcoholic  solution  in  air  contaming  ammonia, 
spangles  having  the  lustre  of  cantharides  are  obtained,  which  evolve 
ammonia  when  treated  with  caustic  potash.  —  A  solution  of  brasUin  in 
aqueous  bisulphite  of  soda  yields  colourless  crystals  containing  sul- 
phur. 

Brasilin  is  soluble  in  alcohol  and  ether. 


Primary  Nucleus  0*2?*  j  Oxyazo-nucUus  C^NH**0". 

Hydrastine. 

C^NH«0»  =  C**NH«0",H«. 

DuRAND.     Amer.  Pharm.  Joum.  23,  112  ;  N.  Jahrh.  Pharm.  18,  148. 
J.  D.  Pebrins.     Pharm.  Joum.  [2J  8,  646;  N,  Bepert.  11,  804;    abstr. 

N.  Jahrh.  Pharm.  18,  148 ;  Chem.  Centr.  1862, 652  ;    Kopp*8  Jahres- 

her.  1862,  881. 
Mahla.    Sill.  Amer.  J.  86,  67 ;  J.pr.  Chem.  91,  248;  Zeitschr.J.  Chem. 

7,  287. 

Observed  hy  Durand  in  1851,  but  first  investigated  and  shown  to  be  an  indepen- 
dent body-  by  Perrins. — Occurs,  together  with  berberine,  in  the  root  of  MydrastU 
canadennSf  a  l^orth  American  plant  of  the  ranunculaceous  order. 
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The  mother-liauor  obtained  in  the  preparation  of  berberine  (p.  187) 
is  diluted  with  a  large  quantity  of  water  and  freed  from  alcohol,  and 
ammonia  is  cautiously  added  to  it  till  the  precipitate  produced  remains 
constant,  whereby  resins  are  thrown  down.  The  filtrate,  mixed  with 
a  slight  excess  of  ammonia,  deposits  hydrastine  as  a  fawn-coloured 
precipitate,  which  is  washed  and  purified  by  crystallisation  from 
alcohol,  with  the  aid  of  a  little  animal  charcoal  (Perrins).  —  Durand 
treats  the  aqueous  extract  of  the  root  with  magnesia,  and  boils  the 
precipitate  with  alcohol,  from  which  the  hydrastine  crystallises  on 
spontaneous  evaporation.  Hydrastine  may  also  be  obtained  by  ex- 
hausting the  root  with  chloroform,  ether,  or  benzene  (Perrins).  The 
yield  is  about  l|p.  c.  of  the  dried  root  (Perrins). 

Properties,  White,  highly  lustrous  four-sided  prisms,  belonging  to 
the  monoclinic  system  (Mahla),  becoming  opaque  on  drying.  Melts  a 
little  above  100"*  (Perrins),  at  135°  (Mahla)  to  a  colourless  resin.  Has 
an  alkaline  reaction  (Durand).  Tasteless  (Mahla) ;  tastes  bitter  and 
narcotic,  especially  in  its  soluble  compounds.  It  produces  no  particu- 
lar effect  on  rabbits  in  doses  of  6  grains  (Perrins). 


44C. 

N. 

23  H. 

120. 


Hahla. 

tf/100* 

mean. 

264    

..      66*49    .... 

....      66*54 

U    

3-68    .... 

3-80 

23     

6-76 5-85 

96    

24-22    .... 

....      23-81 

C«NH»0" 897    100-00    lOOW 

Hahla's  fommla  coutainB  1  at  hydrogen  more. 

Decon^^tiom,  Hydrastine  when  strongly  heated  evolves  yel- 
lowish vapours  and  an  odour  of  carbolic  add  (Mahla).  —  When  heated 
on  platinum-foil  it  hums  with  smoky  fiame  (Mahla).  —  When  mois- 
tened with  nitric  acid,  it  turns  yellowish-brown  (Perrms),  and  dissolves 
with  red  colour  (Mahla).  —  It  dissolves  in  oil  of  vitriol,  forming  a  yellow 
solution,  which  turns  red  when  warmed;  the  latter  solution  is  turned 
brown  by  chromate  of  potash  (Mahla).  Oil  of  vitriol  together  with 
chromate  of  potash  or  peroxide  of  lead,  colours  hydrastine  a  brick- 
red,  different  from  the  purple-red  of  strychnine  (Perrins).  —  Cklortne- 
water  produces  a  blue  iridescence  in  the  aqueous  salts  (Perrins).  — 
Boiling  potash-ley  does  not  act  upon  hydrastine  (Mahla). 

Hydrastine  is  insoluble  or  nearly  so  in  water,  —  It  forms  with  acids 
easily  soluble,  very  bitter  non-crystalline  salts.  The  phosphate  and 
iodate  are  less  easily  soluble.  Double  salts  are  obtained  with  gold, 
mercury,  and  platinum  (Perrins).  The  salts  are  precipitated  white  by 
alkalis.  The  granular  precipitate  thrown  down  by  ammonia  is  quickly 
transformed  into  crystals  (Perrins).  The  salts  are  precipitated  white 
by  iodide  of  potassium  and  ferrocyanide  of  potassium,  yellow  by 
chromate  of  potash,  brown  by  biniodide  of  potassium  (Mahla). 

Hydrochlorate  of  Hydrastine,  —  The  easily  formed  solution  of  hy- 
di*a8tine  in  dilute  hydrochloric  acid  leaves  on  evaporation,  an  amorphous 
gum,  the  aqueous  solution  of  which  exhibits  a  blue  fluorescence 
(Mahla). 
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at  100*.  Mahla. 

C«NH»0"  3970    91-68 

flOl 86-5    8-42     8-48 

C^]SrEP»0^,HCl  ....    433-5    lOOW 

Terchlaride  of  gold  throws  down  from  hydrochlorate  of  hydrastine 
a  reddish-yellow  precipitate,  which  melts  to  a  resin  when  heated,  and 
afterwards  dissolves  (Mahla). 

Cfhloraplatinate  of  ffydrastim.  —  Yellowish-red  precipitate  contain- 
ing 16-17  p.  c.  of  platinum  (calc.  for  C**NH"0",HCl,PtCl*  requires 
16-36  p.  c.  Pt)  (Mahla). 

FicraU  of  Hydrastine  dissolves  with  difficulty  in  strong  alcohol,  and 
crystalliseB  from  the  solution  in  needles  having  the  aspect  of  wavellite 
(Perrins). 

Hydrastine  dissolves  easily  in  alcohol^  ether^  chloroform^  and  betuene. 


Primary  Nucleus  C**H" ;  Oxygen-nucleus  C**!!**©*. 

Gurgunic  acid. 
c«H»*(y»  =  C**HK)*,0«. 

a  Werner.     ZeiUchr.  Ch.  Pkarm.  1862,  588 ;  Chem.  Centr.  1868,  202 ; 
Kopp's  Jahresber.  1862,  461. 

A  constituent  of  wood-oil  or  gurguna  balsam,  a  product  imported 
from  Calcutta,  and  obtained  from  various  species  of  Dipterocarpus. 

When  the  reddish-brown  balsam  is  distilled  with  water,  a  volatile 
oil,  G^H*,  passes  over,  whilst  the  acid  remains  behind,  together  with 
other  constituents.  The  residue  is  dissolved  in  boiling  potash-ley; 
the  red-brown  solution  is  mixed  with  excess  of  sal-ammoniac  and 
filtered ;  and  the  filtrate  is  precipitated  with  hydrochloric  acid.  The 
acid,  which  is  thrown  down  in  dense  yellow  nocks,  is  dissolved  by 
shaking  the  liquid  with  ether,  and  is  obtained,  on  evaporating  the 
ethereal  layer,  in  the  form  of  a  crust,  which  is  purified  by  repeated 
crystallisation  from  alcohol. 

Properties.  Colourless,  crumbly,  opaque  crystalline  crusts.  Melts 
at  220°  and  solidifies  hi  a  crystalline  mass  at  180°.  Colours  litmus 
wine-red. 

Werner. 
at  100-*120^  me<m. 

44  0 264    72-91     7262 

84  H    84    9-40    9*66 

8  0 64    17-69    17-73 

0**H«08 362    100-00    100<K) 

Decompositions.  The  acid  hoUs  at  260°,  and  yields  as  distillate  an 
amorphous  mass,  the  alcoholic  solution  of  which  turns  yellow  in  the 
air.  —  It  is  decomposed  by  nitric  acid,  and  carbonised  by  oil  of  mtrioL 

It  remains  unchanged  in  boiling  water. 

The  acid  is  bihasic,  but  only  its  neutral  salts,  C**H"MK)*,  are  known., 
VOL.  xvn.  2  N 
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—  It  dissolves  easily  in  aqueous  ammonia,  and  forms  soaps  with  the 
alkalis.    The  remaining  salts  are  insoluble. 

Potash'Salt  —  Obtained  from  its  alcoholic  solution  in  deliquescent 
laminsB.  Contains  18*16  p.  c.  of  potassium,  or  rather  more  than  cor- 
responds to  the  formula  C*»H"K*0»  (17-88  p.  c.  K),  on  account  of  the 
admixture  of  carbonate. 

Baryta-aaU,  —  Obtained  by  pouring  a  hot  ammoniacal  solution  of 
the  acid  into  excess  of  dilute  chloride  of  barium,  and  drying  the 
product  in  the  air,  and  afterwards  at  100° — 120°.  — White  amorphous 
precipitate,  slightly  soluble  in  water. 

Werner. 
mean. 

88  C 628  66-90  66-26 

67  H 67  7-09  6-72 

8Ba    205-6  21*77  22-05 

18  O 144  15-24  15-97 

2C«H»0«^(BaO,HO) 944-6    100-00    10000 

Zf m6-aa&.~  Resembles  the  baryta-salt. 

Werner. 

C«H«0« 360    90 

2Ca 40    10    1004 

0«H«CaH)»  ....    400    100 

The  ammonia-salt  forms  with  cuprtc  salts,  a  fine  blue  precipitate, 
which  quickly  assumes  a  chrome-green  colour.  —  It  throws  down  a 
flocculent  precipitate  from  bichloride  of  platinum. 

Silver-salt.  —  White  flocks,  turning  slightly  red-brown  in  the  light. 

Dissolves  slightly  in  water. 

Werner. 
mean. 

44  0 264  46-83  4560 

82  H    32  5-55  5-59 

2Ag  216  37-52  87-48 

8  0 64  1110  11-33 

C^H«Ag*08    ....    576    100-00    10000 

The  acid  dissolves  easily  in  strong  alcohol,  but  not  in  alcohol  of 
75  p.  c.  It  dissolves  easily  in  ether,  slowly  in  benzene,  and  with  diflS- 
culty  in  bisulphide  of  carbon. 


Prhnary  Nucleus  C**II* ;  Oxygen-nucleus  C**H*'0", 

Limoniii. 

?  G**H«H)"  =  C**H>K)",0». 

Bbrnats.     Repert.  71,  306. 

K.  Schmidt.    Ann.  Fharm.  51,  838 ;  J.pr.  Chem.  33,  51. 

Limone.    Occurs  in  the  pips  of  lemons  and  apples. 
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Preparation.  The  pipe,  beaten  to  a  pulp  with  water,  are  exhausted 
with  cold  alcohol.  The  tincture  thus  obtained  deposits  the  limonin  on 
standing,  in  the  form  of  a  white  powder  and  crystalline  laminad 
(Bemajs). 

Properties.  White  powder,  made  up  of  microscopic  rhombic  crystals. 
It  does  not  alter  at  200*,  but  melts  at  240**  to  a  yellow  transparent 
resin,  which  solidifies  to  an  amorphous  mass  on  cooUng,  and  crystallises 
again  from  acetic  acid.  Neutral.  It  hsis  a  strong  pure  bitter  taste, 
and  i»  without  action  on  the  organism  in  doses  of  60  miUigrammes 
(Schmidt). 

Schmidt 
at  laO*.  tnean. 

4AC 264    65-67     6698 

26  H    28    6-48    6-53 

14  0 112    27-86     27-49 

C<*H»0"     ....    402    10000    lOOKX) 

The  above  is  the  formula  given  bj  Weltzien.  (System,  Zuaammemt.  666} ; 
•ocording  to  Schmidt  it  is  C*^B?K>^\ 

Limonin  dissolves  very  sHghtly  in  water.  It  dissolves  in  oil  of 
vitrioly  forming  a  blood-red  solution,  from  which  it  is  precipitated 
unaltered  by  water,  without  forming  a  conjugated  acid.  The  yellow 
solution  in  warm  strong  mtric  acid,  even  after  standing  for  some  time, 
deposits  the  limonin  unchanged,  on  addition  of  water.  Limonin  is  not 
affected  by  boiling  with  chromate  of  potash  and  sulphuric  acid.  —  It  is 
insoluble  in  aqueous  ammonia,  but  easily  soluble  in  potash-ley^  from 
which  it  is  precipitated  by  acids  (Schmidt). 

Limonin  dissolves  easily  in  alcohol  and  in  ax:etic  acid^  but  very 
slightly  in  ether  (Schmidt).  The  alcoholic  solution  is  precipitated  by 
tannic  B,nd  picric  acids  (Bemays). 


Appendix  to  Limonin^ 

Hesperidin. 

Lebrbton.    /.  Pharm.  14,  377 ;  Rqtert.  81,  261« 
Jonas.    N.  Br.  Arch.  27, 186. 
Lepaoe.    /.  Chim.  mid.  17,  583. 
LAin>EBBB.    Bq^t.  52,  215. 

Discovered  by  Lebreton  in  1828.  — Occurs  in  sweet  and  bitter 
oranges  and  lemons,  both  ripe  and  unripe,  more  especially  in  the  white 
spongy  portion  of  oranges,  the  juice  which  exudes  on  cutting  through 
the  fruit  being  rendered  milky  by  hesperidin.  It  occurs  abundantly  in 
the  germs  of  orange-blossom,  but  not  in  the  petals  or  filaments. 

PUBson  {J,  Pharm.  16,  166)  found  hesperidin  in  a  resmouB  mass,  whicb  was 
deposited  from  oU  of  lemons  ;  he  may,  however,  have  confounded  it  with  De^^F^™ 
(liii,  345).  Crystals  from  oil  of  bergamot^  described  by  Bicker  (Ja*r6.  pr-  rnatrm. 
14, 826),  are  probably  bergaptene^  ^ 

iS    M     ^ 
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Widnnuuin's  hesperidin  (see  below)  appears  to  differ  firom  that  of  Lebieton. 

Preparation.  The  white  part  of  unripe  oranges,  freed  from  the 
outer  green  peel  and  the  inner  portion,  is  exhausted  with  water,  at  a 
temperature  of  25**  to  30°  ;  and  the  filtrate  is  concentrated,  separated 
from  the  albuniin  which  is  deposited,  neutralised  with  lime-water,  and 
evaporated  to  a  syrup,  which  is  repeatedly  treated  with  alcohol  of  40°B., 
whereby  gum,  albumin,  salts,  and  other  matters  are  left  behind.  The 
alcoholic  tincture  yields  on  evaporation  a  very  bitter  granular  extract, 
which  on  standing  for  a  week  with  20  times  its  weight  of  water  or 
distilled  vinegar,  gradually  deposits  crystalline  hesperidin.  Purifica- 
tion is  effected  by  recrystallisation  from  hot  alcohol  (LebretonY  — 
When  unripe  oranges  are  preserved  in  vinegar  or  alcohol  of  22  B., 
hesperidin  crystallises  at  the  bottom  of  the  vessel  (Lebreton ;  Landerer). 
f  Hesperidin  is  also  deposited  in  white  nodules  from  a  very  strong 

tincture  of  curassao-shells  on  standing  for  six  weeks  (Lepage). 

The  mother-liquor  of  hesperidin  contains  in  solution  the  bitter  prin- 
ciple of  oranges,  which  is  obtained  on  evaporation  as  a  brown  extract, 
the  aqueous  solution  of  which  is  coloured  bright-yellow  by  ammonia, 
brown-red  by  ferric  sulphate,  and  is  not  precipitated  by  gelatin.  It 
dissolves  in  alcohol,  but  not  in  ether  (Lebreton). 

Properties  of  Hesperidin, — Very  delicate,  silky  tufts  of  needles, 
grouped  in  nodules ;  inodorous ;  tasteless  at  first,  afterwards  bitter, 
probably  owing  to  adhering  bitter  substance.  Neutral  (Lebreton). 
According  to  Lepage,  it  is  tasteless ;  according  to  Landerer,  bitter  and 
add.     It  is  phosphorescent  when  gently  warmed  (Bonastre). 

Decompositions.  1.  Hesperidin  melts  above  109°,  and  solidifies  on 
cooling  to  a  brownish-yellow  transparent  mass,  which  tastes  bitter  and 
sweet,  and  does  not  again  crystallise  from  alcohol.  —  When  submitted 
to  dry  distillation^  it  does  not  yield  ammonia,  but  leaves  a  porous  char- 
coal. —  2.  It  bums  on  red-hot  charcoal,  ^ving  off  fumes  and  a  slightly 
aromatic  odour.  —  3.  In  cold  nitric  acid  it  assumes  a  yellowish-red, 
afterwards  a  permanent  orange  yellow  colour,  and  dissolves  when  heated, 
forming  a  brown-red  solution,  changing  to  pale-yellow,  with  formation 
of  oxahc  acid  and  a  little  yellow  artificial  bitter.  —  4.  Oil  of  vitriol  turns 
hesperidin  first  orange-yellow,  afterwards  bright  red,  changing  in  12 
hours  to  a  rusty  colour ;  the  red  solution  is  rendered  pale-yellow  by 
water  (Lebreton).  Hesperidin  is  precipitated  unchanged  from  its  orange- 
yellow  solution  in  oil  of  vitriol  by  water  (Jonas).  —  5.  In  strong 
hydrochloric  acid,  hesperidin  acquires  a  greenish-yellow  colour,  which 
is  destroyed  by  water  (Lebreton).  Hydrochloric  acid  does  not  affect 
solid  hesperidin,  but  on  boiling  the  alkaline  solution  with  excess  of 
hydrochloric  or  sulphuric  acid,  a  deep  orange-red  resin  is  deposited, 
which  is  soluble  in  water,  insoluble  in  alcohol,  soluble  in  oil  of  vitriol 
with  rose  colour,  in  ammonia  with  greenish-yellow,  and  in  caustic  alkali 
with  deep-red  colour  (Jonas). 

Combinations.  Hesperidin  is  nearly  insoluble  in  cold,  soluble  in  60 
parts  of  boiling  water,  which  deposits  fths  of  the  amount  dissolved  on 
cooling.  —  It  is  insoluble;in  dilute  sulphuric  or  hydrochloric  acid,  but  easily 
soluble  in  aqueous  Jixed  alkalis  (Lebreton) ;  also  in  aqueous  ammoniay 
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remaiuing  free  from  ammonia  on  evaporating  the  solution  (Jonas) ;  it 
is  precipitated  from  the  alkaline  solutions  by  acids  (Lepage).  It  forms 
with  lime  a  soluble  compound,  precipitable  by  alcohol  (Jonas). 

The  aqueous  solution  of  hesperidin  does  not  precipitate  neutral  or 
basic  acetate  of  lead.  According  to  Lebreton,  it  precipitates  JeriHc 
sulphate  brown-red ;  but  according  to  Plisson,  it  does  not. 

Hesperidin  dissolves  slightly  in  cold,  and  freely  in  hot  glacial  acetic 
acid.  The  solution  is  not  rendered  turbid  by  water  (Lebreton),  but  is 
precipitated  by  alcohol  (Jonas) ;  it  leaves  hesperidin  free  from  acetic 
acid  on  evaporation  (Lebreton). 

It  dissolves  very  sparingly  in  cold,  very  easily  in  hot  alcohol ;  the 
solution  is  rendered  only  slightly  turbid  by  water.  —  It  is  insoluble  in 
cold  and  hot  ether^  and  in  volatile  and/a^  oils  (Lebreton). 

Widnmann's  Hesperidin  is  likewise  obtained  from  unripe  oranges.  — 
The  sliced  peel  of  the  green  fruit  is  digested  in  alcohol  of  sp.  gi*.  0*900, 
whereupon,  after  standing  for  six  weeks,  the  liquid  is  found  to  contain 
laminsB  floating  in  it.  These  laminse,  when  recrystallised  form  four- 
sided  glassy  transparent  prisms,  bevelled  with  two  faces.  The 
crystals  crunch  between  the  teeth,  and  have  a  faint  sweetish  taste. 
They  are  inodorous,  and  have  an  acid  reaction,  and  when  heated  melt 
and  decompose,  leaving  charcoal.  —  Decomposed  by  strong  nitric  acid^ 
with  formation  of  oxalic  acid.  Dissolves  in  cold  oil  of  vitriol,  car- 
bonising when  heated. 

Dissolves  in  40  parts  of  cold,  and  in  10  parts  of  boiling  waterj 
forming  a  solution,  which  is  slowly  precipitated  by  basic  acetate,  but 
not  by  neutral  acetate  of  lead.  —  Nearly  insoluble  in  alcohol,  either  cold 
or  boQing,  which  precipitates  it  in  lamin»  fi-om  the  aqueous  solutimi.  -— 
Insoluble  in  ether,  and  iu  oils  both  fat  and  volatile  (Widumann, 
liepert.  32,  207). 

Primary  Nucleus  C**n*. 

Erucic  Acid. 

St.  Darby.     Ann.  Pharm.  69,  1 ;  Pharm.  Centr.  1849,  177  ;  Chem.  Oaz. 

1849,  163;  Kopp's  Jahresher.  1849,  347. 
F.  Websky.     J.  pr.  Chem.  58,  449 ;  Phann.  Centr.  1853,  808 ;  Kopp's 

Jahresber.  1853,  443. 
Stadeler.     Ann.  Pharm.  87,   133;  Pharm.  Centr.  1853,811;  J.  pr. 

Chem.  61,  374;  Kopp's  Jahresber.  1853,  445. 
R.  Otto.     Ann.  Pharm.  127,  183  ;  abstr.  J.  pr.  Chem.  90,  316  ;  Chem. 

Centr.  1864,  111;  Eepert.   Chimie  pure,  6,  148;  N.  J.  Pharm.  45, 

103 ;  Kopp's  JaJiresber.  1863,  335.  —  Zeitschr.  Ch.  Pharm.  8,  276 ; 

Ann.  Pharm.  135,  226. 

Brassic  acid.  —  Occurs  in  the  fat  oil  of  black  and  white  mustard- 
seed  (Darby).    In  rape  oil  (Websky). 

Preparation.  A.  From  fatty  oil  of  mustard.  The  fatty  acids, 
obtained  by  saponifying  the  oil,  salting  out,  and   decomposing  the 


650  PRIMARY  NUCLEUS  C«H«. 

soap,  are  digested  over  the  water-bath  with  finely  triturated  oxide  of 
lead ;  the  pkister  thereby  formed  is  es^aosted  with  ether,  which  takes 
up  oleate  of  lead ;  and  the  insoluble  residue  is  decomposed  with  alco- 
holic hydrochloric  acid.  On  distUUng  off  the  alcohol,  erudc  add  remains 
behind,  and  may  be  purified  by  repeated  crystallisation  from  alcohol 
(Darby).  —  Otto  saponifies  the  fat  oil  of  white  mustard-seed  with  oxide 
of  lead,  and  treats  the  plaster  with  ether,  which,  according  to  him, 
but  contrary  to  Darby's  statement,  dissolves  the  lead-salt  of  erucic 
acid.  He  then  mixes  the  ethereal  solution  with  hydrochloric  acid, 
removes  the  chloride  of  lead  thereby  formed,  evaporates  the  solution 
over  the  water-bath,  and  purifies  the  residue,  which  solidifies  in  the 
cold,  by  washing  with  water  and  recrystalUsation  from  alcohoL 

B.  From  Bape-otl.  The  fatty  acids  obtained  by  decomposmg  the 
soap  with  hydrochloric  add,  and  afterwards  completely  freed  from  the 
add,  are  dissolved  in  an  equal  bulk  of  alcohol  of  sp.  gr.  0*835 ;  the 
solution  is  cooled  to  5^,  and  left  to  crystallise ;  and  the  crystals  are 
separated  and  pressed.  The  crystals  are  again  crystallised  three  times 
from  their  own  weight  of  alcohol,  at  last  at  a  temperature  of  10^,  and 
pressed,  and  are  finally  melted  with  water  to  remove  akx)hol  ( Websky). 

Properties.  White,  shining,  very  thin  needles,  often  an  inch  long, 
melting  at  34*  [33**  to  34°  (Otto)],  and  solidifying  at  33°  (Darby). 
Long  white,  tasteless,  and  inodorous  needles,  arranged  in  masses  re- 
sembling wavellite,  melting  at  32°  to  33°,  and  solidifying  at  a  somewhat 
lower  temperature.  The  melted  mass  has  a  glassy  lustre,  and  a 
lamellar  fracture,  with  large  cavities.  Has  an  add  reaction.  Per- 
manent in  the  air  (Websky). 


Darby. 

Webflky. 

Otto. 

mean. 

mean. 

mean. 

44  C  

•  •••■       204      ■•••• 

.!•       78*11     ••». 

77-63    ... 

78-26     

...      77-90 

42  H 

...       12-43     12-60     .... 

...            cf  4n}      .«..••■•            V  Of       •••• 

....       12-66    

....          Vl.\f     ...... 

12-55 

4  0  

82     

9-65 

C^H«0*    ....    838    100-00    10000    10000    10000 

Websky  proposed  the  formula  CH^^  which  St&deler,  who  recognised  the 
identity  of  the  two  acids,  altered  to  the  abore.  —  The  melting-point  of  the  acid 
is  not  altered  by  repeated  crystallisation,  and  is  the  same  in  the  portions  of  the  acid 
which  solidify  nrst  and  in  those  which  crystallise  afterwards.  Partial  precipitation 
with  neutral  acetate  of  lead  also  fails  to  yield  any  portion  having  a  different  melting- 
point  (Darby }  Websky). 

Decompositions.  1.  The  add  when  exposed  to  the  air  gradually 
becomes  coloured,  and  turns  rancid  (Otto).  When  heated  to  100°  for 
several  days  it  assumes  a  yellow  to  brown  colour,  afterwards  melts  at 
a  lower  temperature,  and  solidifies  to  a  tallo^'y  mass  after  melting. 
During  this  change  it  acquires  an  aromatic  odour,  and  at  first  becomes  a 
little  heavier,  but  afterwards  (especially  at  130°)  loses  weight  (Websky). 
— 2.  With  bromine  it  forms  bromerucic  acid,  without  elimination  of  hydro- 
bromic  acid  (Otto). — 3.  It  is  convei-ted  by  mtrous  add  (not  by  sulphurous 
acid)  into  an  isomeric  ciystalline  acid  (the  erwcadie  add  of  this  Handbook) 
(Webaky).  Otto  did  not  observe  any  change  in  the  acid,  which  exhi- 
bited the  same  melting-point  after  treatment  with  nitrous  acid  as  before. 
—  4.  It  is  decomposed  by  fused  hydrate  of  potash^  with  evolution  of 
hydrogen;  the  products  of  decomposition  include  neither  acetic  nor 
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arachidic  acid  (p.  370)  (Otto).  —  5.  On  passing  hydrochhrie  acid  gas 
into  alcoholic  crude  acid,  an  oil  is  produced,  which  crystallises  below  0°, 
and  contams  77-05  p.  c.  C,  and  12-00  H.  (Otto). 

Soda-saU.  —  Obtained  in  the  same  way  as  laurate  of  soda  (xv,  47). 
—  Slightly  yellow  crusts,  unalterable  at  110**.  The  solution  in  absolute 
alcohol  forms  a  Jelly  on  cooling  (Websky). 

Websky. 

44  0 864    78-88    7377 

41 H 41     11-89    11-89 

8  0 24    6-67    6-36 

NaO    81     8-61     8-48 

0«H«NaO*     ....    360    10000    100-00 

BarytorsalU  —  An  alcoholic  solution  of  the  soda-salt  throws  down 
from  alcoholic  acetate  of  baryta  white  flocks  (Darby),  which  crys- 
taUise  from  alcohol  in  small  nodules  (Otto).  It  softens  at  75**,  and 
turns  yellow  at  100**,  giving  off  an  oaour  and  increasing  in  weight 
(Websky). 

Dried  over  oil  of  vitriol  or  in  vacuo.  Darby.  Otto. 

44  0  264  66-09  6436  6600 

41 H  41  1011  10-40  1010 

3  O  24  5-92  6-84  6-12 

BaO 76-6  18*88  18-90  18-78 

C«H«BaO*   ....    405-6    10000    10000    10000 

Lead-salt.  Precipitated  from  a  solution  of  the  soda-salt  by  alco- 
hoHc  neutral  acetate  of  lead  (Darby).  The  (moist  t  Kr.)  lead-salt 
softens  at  60**,  and  liquefies  at  80**  (Websky).  It  is  insoluble  in  ether. 
See  p.  550. 


44  0 

41  H    

Jhied 

264    

41 

24     

112     

59-87    .... 

9-29    .... 

5-44    .... 
25-40     .... 

Darby. 
....      69-7 

•  •••                       V    O 

3  O 

5-6 

PbO    .... 

....      26-4 

C«H«PbO* 

•••• 

441 

....•«•• 

100-00    .... 

....    100-00 

Websky  found  yarying  amounts  of  oxide  of  lead  in  the  salt  washed  with  hot 
water. 

Silver-salt,  Thrown  down  from  the  alcoholic  ammonia-salt  by 
nitrate  of  silver,  as  a  curdy  precipitate,  which  soon  turns  dark  and 
must  be  dried  in  a  vacuimi  (Darby).  The  precipitate  thrown  down 
from  the  soda-salt  immediately  turns  brown-red  (Websky). 

Darby. 

0«H«0>  329    74 

AgO    116    26       26-7  to  26 

C*<H«AgO*  ....    445     100 

Erucic  acid  dissolves  very  easily  in  alcohol  Sknd  in  e^A^r  (Websky). 
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Eracadic  Acid. 

Webskt.    J.  pr,  Chem.  58,  459. 

Enicic  add  absorbfl  nitrous  acid  gas,  becoming  yellow  and  odorous, 
and  when  recrystallised  from  cooled  alcohol,  yields  emcadic  acid,  whilst 
a  brown  oil  remains  in  solution  (p.  550).  ^ 

White,  inodorous  and  tasteless  mass,  melting  at  59  to  60**,  and 
solidifying  at  58  to  59*  to  a  shining  mass  of  fine  needles. 

Webtky. 


44  0 864    78-11     77-89 

42  H 4a     12-43     12-58 

4  0 82    9-46    9-53 


0«H«0*  888    10000    100*00 

with  emoio  acid,  to  which  it  bean  the  Bame  relation  that  ebSdie  acid 
bean  to  oleio  acid  (p.  74). 

The  acid  becomes  coloured  and  odorous  at  120**.  —  Its  soda-salt  is 
obtained  in  the  same  way  as  that  of  erucic  acid,  and  becomes  coloured 
at  110^ 

Appendix  to  Erucic  Acid. 

1.  SiNAPOLEio  ACID.  OccuTS  In  the  seeds  of  black  and  white  mas- 
tard.  It  is  separated  from  an  ethereal  solution  of  the  lead-salt  by 
hydrochloric  acid  and  alcohol,  and  is  converted  into  a  baryta-salt  by 
Gottheb's  method  (p.  63)  (Darby,  Ann.  Pharm.  69,  6). 

According  to  Darby.  According  to  Stadeler.  Darbj. 

88  C 228     ....    61-2    40  C  240     ....    60-71  ....  60-67  to  61*20 

86  H 36     ....      9-6    89  H 89     ....      9-87  ....  9*81  „    976 

4  0 82     ....      8-8    5  0    40     ....     10-06 

BaO    ....    76-6  ....    204       BaO   766  ....     19-36  ....  1990  „    204 

0"H*BaO»  872-6  ....  1000    C«HTOaO*^HO  395-6  ....  100-00 

The  percentage  of  baryta  is  not  altered  by  repeated  cTyitalliflation.  Stlldelcr 
{Awn.  Pharm.  87,  135)  Buppoeea  the  salt  to  contain  either  (in  Darby's  formula) 
1  atom  or  (in  his  own  formula)  2  atoms  of  water.  The  liquid  acid  of  rape-oil  may, 
according  to  StSdeler,  be  sinapoleic  acid. 

2.  CRTSTALLiins  Pat  fbom  Oil  of  Mustakd. — The  expressed  oil  of 
mustard(apparently  of  the  white  seed)  is  shaken  up  with  cold  alcohol  of 
86°  B. ;  and  the  alcohol  is  decanted  and  evaporated  to  one-thii*d, 
whereupon  the  fat  crystallises  on  cooling.  —  It  forms  white,  pearly, 
transparent  laminae  and  needles,  melting  at  120^,  solidifying  in  a 
crystalline  mass  on  coohng,  and  volatilising  partially  undecomposed. 
It  is  slowly  converted  by  nitric  acid  (without  formation  of  oxalic  acid) 
into  a  yellow  resin,  which  assumes  a  scarlet  colour  with  potash.    It  is 
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not  saponifiable  by  potash.  Dissolves  in  cold  alcohol  and  ether,  and 
more  freely  in  the  hot  liquids  (Henry  &  Garot, «/.  Chim,  mdd.  1,  469  ; 
Berz.  Jahresber.  6,  242  and  243).  This  fat  appears  to  be  cholesterin 
(Ex.).  Darby  found  the  soaps  of  the  tatty  oils  of  wMte  mustard  quite 
soluble  in  water,  which  is  contrary  to  the  statements  of  Henry  & 
Garot.  — The  latter  chemists,  by  exhausting  with  ether  the  sulpho- 
cyanate  of  sinapine  (xiv,  528)  which  crystallises  from  the  above 
extract  on  further  evaporation,  obtained  a  red  fat  of  mustard,  the 
vapour  of  which  reddened  paper  held  over  it.  The  oil  dissolves  in 
alcohol,  forms  a  cochineal-red  solution  with  ether,  and  does  not  redden 
ferric  salts. 

3.  Simon's  Sinapisine.  —  Different  from  the  sinapisine  of  Boutron 
and  Premy  (xiv,  524).  —  Obtained  only  from  black  mustard.  —  Flour 
of  mustard  is  repeatedly  exhausted  with  alcohol  of  94  p.  c.  until  the  re- 
sidue is  quite  free  from  harshness ;  the  residue  is  pressed ;  and  the 
liquid  is  filtered  and  distilled  to  remove  the  greater  part  of  the  alcohoL 
The  residual  liquid  is  then  shaken  with  four  times  its  bulk  of  ether : 
the  ether  is  poured  off ;  and  this  operation  is  repeated  at  least  five 
times.  The  extract  remaining  on  distilling  off  the  ether  is  again 
treated  with  small  quantities  of  ether,  which  leaves  sugar,  fat  oil  (?), 
and  soft  resin  undissolved ;  the  ethereal  solution  is  evaporated,  and 
the  residue  taken  up  afresh  with  a  small  quantity  of  ether.  This  last 
proceeding  is  repeated  untU  the  residue  is  completely  soluble  in  ether, 
whereupon  the  residue  is  dissolved  in  alcohol  of  90  p.  c,  which  leaves 
fatty  oil  undissolved ;  the  solution  is  decolorised  witn  animal  charcoal ; 
and  the  filtrate  is  evaporated.  A  portion  of  the  sinapisine  now  crys- 
tallises out,  while  another  portion  crystallises  only  after  the  spont^ 
neously  evaporated  mother-liquor  is  treated  afresh  with  alcohol,  and 
the  fatty  oil  still  present  is  removed.  The  product  is  purified  by  re- 
crystallisation  from  ether  and  alcohol.  Fifty-five  pounds  of  mustard 
yield  80  grains  of  sinapisine.— Dazzling- white  crystals,  having  the 
appearance  of  fish-scales.  Less  easily  fusible  than  the  fat  and  sus- 
ceptible of  sublimation.  Free  from  sulphur.  —  Insoluble  in  acids  and 
in  alkalis,  and  does  not  colour  them  yellow.  Dissolves  with  moderate 
facility  in  alcohol,  very  easily  in  ether,  and  in  oils  both  fat  and  volatile 
(Simon,  Pogg.  43,  651 ;  50,  379). 

4.  Fatty  Oil  op  Black  Mustabd.  —  From  Smelts  nigra.  Golden- 
yellow  or  brown-yellow  oil  of  sp.  gr.  0*902  (Fontenelle),  0*917  at  15° 
(Schiibler) ;  thicker  than  olive-oU  (Fontenelle),  thinner  than  olive-oil 
and  rape-oils,  becoming  thick  at  —  12°  to  —  15°,  and  solidifying  to  a 
brownish-yeUow  mass  at  —  17'6°  (Schiibler,  Br.  Arch.  14,  99).  The 
cold-pressed  oU  has  a  faint  odour  of  mustard,  and  a  mild  taste ;  when 
hot-pressed  it  is  acrid.  —  It  does  not  easily  turn  rancid.  With  mer- 
curous  nitrate  it  assumes  an  orange-yeUow  colour,  without  solidifying. 
It  forms  a  yellow,  very  hard  soda-soap.  Dissolves  in  1000  parts 
(Fontenelle,  J.  Chim.  med.  1,  131 ;  Berz.  Jahresher.  6,  263),  1200  parts 
(Thibierge,  N.  Tr.  4,  2,  259)  of  alcohol  of  sp.  gr.  0-833,  and  in  4  parts 
of  ether.  •^—  Contains  the  glycerides  of  erucic  acid,  of  a  peculiar  oleic 
acid,  and  of  stearic  acid  (Darby). 

5.  Fatty  Oil  op  WnrrE  Mustabd.  —  From  Sinapis  alba.  Limpid, 
amber-yellow,  inodorous  oil,  of  sp.  gr.  0*9142  at  15°  (Schiibler),  0*9153 
(van  Kerckhoff).  Tastes  mild  (Darby);  somewhat  acrid  (Schiibler).  Does 
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not  solidify  in  the  cold  of  winter,  but  becomes  thidc  and  turbid 
(Darby).  It  thickens  at  -  ll"*  to  ^  15%  and  soUdifies  at  —  IG*"  to  a 
yellowish- white  butter  (Schiibler).  Contains  sulphoc^anate  of  sinapine 
(xiv,  528),  which  it  gives  up  to  strong  alcohol  (Hen^  &  Garot^. 
Contains  the  glycerides  of  erucic  add,  and  of  a  peculiar  oleic  acid 
(Darby,  Ann.  Fharm.  69, 1). 

6.  Brassiga-oils.  —  From  the  seeds  of  yarious  species  of  Brassica 
(Handbuch,  yiii  [2],  88.    The  following  have  been  distinguished : — 

a.  Oil  of  Winter  Eape.    {Winterrepsol.     WifUerriibaenoL) —  From 

Brassica  Napua  oleifer<t,    Dec.     Brownish-yellow;  of  sp.  gr.  0*902 

[Brandis),  0915  at  15*  (Lefebvre),  0*9182  at  11*  (Scharling),  0-9193 

Brisson),  0*9128  at  15   ;  of  the  commercial  hot-pressed  oil  0*917 

Schiibler).    Deposits  tallow  at  —  1%  and  solidifies  completely  to  a 

yellowish-white  butter  at  —  4**  (Schiibler).  The  freshly  expressed 
oil  deposits  mucus  on  standing,  becominc;'  dear,  and  appearing  greenish- 
yellow  in  the  upper,  golden-yellow  in  the  lower  layers.  When  heated 
to  200^  it  acquires  a  greenish-yellow  colour  and  a  stronger  odour,  and 
at  850^  undergoes  decomposition,  giving  off  vapours  which  condense  to 
an  acid,  limpid,  yeUowish-g^en  ou,  having  a  strong  odour.  At  0^  it 
solidifies  in  6  or  8  hours  to  a  butter,  wmch  melts  slowly  at  5**  to  6**- 
It  contains  the  glj^cerides  of  erucic  acid  and  a  peculiar  fluid  oleic  acid^ 
which  does  not  yield  sebacic  acid  on  distillation.  It  dissolves  slightly 
in  alcohol,  easily  in  ether  (Websky). 

b.  Colza-nil  {KohlrepsoL  KohUaaxol.  Huile  de  Colza,)  —  From 
Brassica  compeatria  okifera^  Dec.  Brownish-yellow,  nearly  inodorouB 
and  tasteless  oil,  having,  when  expressed  hot  or  when  long  kept,  a 
disagreeable  after-taste  (Schiibler).  Sp.  gr.  0*9186  (Schiibler),  0*9143 
f van  KerckhofF),  0*916  at  15**  TLefebvre).  It  is  the  least  limpid  of 
tne  brassica-oils.  It  deposits  a  little  tallow  at  —  4°,  and  solidifies  to 
a  yellow  butter  at  —  6**  (Schubler).  —  The  yellow  cold-pressed  oil 
contains,  on  the  average,  70*82  p.  c.  C,  10*58  H.,  and  19*10  0. ;  it 
forms  with  chlorine  a  yellow,  very  viscid  compound  of  sp.  gr.  1*060 
at  10^  containing  17*68  p.  c.  of  chlorine,  and  with  bromine  a  similar 
compound  of  sp.  gr.  1*258  at  21*5'',  containing  82*5  p.  c.  of  bromine. 
These  bodies  are  represented  by  the  f ormulsd  (^'^CIH"©*  and  C*BrH"0* 
(Lefort,  N.  J.  Pharm.  28,  284).  —  With  alcoholic  ammonia  it  yields  a 
small  quantity  6f  amide,  solidifying  at  82''  (Carlet). 

c.  Oil  of  Summer  Bape*  {SommerrepadL  SommerrubaendL)  —  From 
Brassica  prcBcox,  Dea  Brownish-yellow,  viscid  oil,  of  sp.  gr.  0*9189 
(Schubler),  0*9171  (van  Kerckhoff),  0*9157  at  15»  (Lefebvre),  0*9228  at 
IV  (Scharling).  It  deposits  tallow  at  —  8''  only,  and  solidifies  to  a 
yellow-white  butter  at  —  10**  (Schiibler). 

d«  Oil  of  Tumip'Stemmed  Cahhage  {KohhrvbenoL  Huile  denavette.)  — 
Prom  Brassica  Napobrassica^  Mill.  Resembles  winter  rape-oil.  Sp.  gr. 
0*9141  at  15**  (Schiibler),  0*9179  at  ll"*  (ScharUng).  Viscid :  deposits 
tallow  below  0°,  and  solidifies  to  a  yellowish-white  butter  at  —  4® 
(Schiibler). 

e.  Turnip  oil.  (Wasaerr^aoL  WaaaerrObendL) — From  BraaaicaBcgM. 
Bi*ownish-yellow  oil,  the  thinnest  of  the  brassica-oils ;  has  a  sp.  gr.  of 
0-9167  at  15°.     Deposits  tallow  at  -  4**  to  -  6%  and  solidifies  to  a 
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whitish-yellow  butter  at  —  7*5°.  Remains  greasy  when  exposed  to 
the  air  (Schiibler).  Braconnot  resolved  this  oil  (or  a  ?)  by  pressure,  at 
•^  4°,  into  54  parts  of  yellow  oil,  not  solidifiable  in  the  cold,  and  46  parts 
of  taJlow  melting  at  7*5^,  and  yielding,  when  treated  with  sulphuric  or 
nitric  acid,  a  tough  elastic  mass,  but  no  stearic  or  oleic  add.  — ^It  yields 
soaps  inferior  to  those  made  with  olive-oil  or  animal  fats  (Pelletier). 

On  the  adulteration  of  rape-oil,  see  Lanrol  {N,  J,  Pharm,  2, 897 ;  J.  pr.  CAetn. 
28, 261)  J  Gobley  (N.  J.  Pharm.  4, 286).  —  Rape-oQ  yields  by  distillation  with 
water  an  acid  ^stiQate,  having  an  odour  of  radishes,  upon  which  floats 
an  oily  layer  having  a  burning  taste.  The  same  products  are  obtained 
by  distillation  with  aqueous  potash  (Olaser,  Repert,  22, 102).  —  By  the 
dry  distillation  of  rape-oil,  a  mixture  of  acrolein  [sebadc  acid  (Schar- 
ling,  J.  pr.  Chem.  43,  264)],  fatty  acids,  and  hydrocarbons  is  obtained, 
the  latter  of  which,  when  passed  over  heated  soda-lime,  yield  butyric 
and  valerianic  acids,  and  when  oxidised  with  nitric  add,  a  brown-red, 
oily  nitro-compound,  and  a  mixture  of  fatty  acids,  including  acetic, 
propionic,  butyric,  valerianic,  caproic,  and  cBnanthylic  acids  (Schneider, 
Arm,  Pharm,  70, 107).  —  See  also  Eeichenbach  {J.  pr.  Ohem,  1,  877)  on  the  dry 
diatillafcion  of  rape-oil —  Presh  rape-oil,  boOed  with  oxide  of  lead  and 
water,  yields  lead-plaster  and  neutral  glycerin ;  but  oil  which  has  become 
thick  from  exposure  to  the  air,  yields,  besides  lead-plaster,  a  liquid 
which,  after  removing  the  lead  by  means  of  hydrosulphuric  acid,  nas 
an  acid  reaction,  and  reduces  nitrate  of  silver,  probably  owing  to  the 
presence  of  acrylic  acid  (Ludwig,  Apoth.  Ver.  ZeiU  1, 181). 

Rape-oil  distilled  with  excess  of  alkali  emits  an  odour  of  amylic 
butyrate  (Al.  Muller,  Handworterb.  6,  874).  —  It  takes  fire  with  chlorate 
of  potash  and  oil  of  vitriol  (A.  Vogel).  —  In  contact  with  merctirovs 
nitrate  it  is  converted  into  a  dark  brown  thick  honey  in  the  course  of 
two  or  three  days  (Davidson).  —  Rape-oil  assumes  a  green  colour  with 
oil  of  vitriol  (Heidenreich ;  van  Kerckhoff,  Kapp*8  Jahresber,  1859, 
701).  — 15  grammes  of  the  oil  mixed  with  5  grammes  of  oil  of  vitriol 
becomes  heated  by  55®,  and  with  7i  grammes  of  sulphuric  add  con- 
taining 90  p.  c  of  oil  of  vitriol,  by  37*5°  (Fehling).  —  Pale  rape-oU  (a  ?) 
agitated  with  ^th  of  its  volume  of  sulphuric,  acid  of  sp.  gr.  1*475  re- 
mains uncolom'ed  after  15  minutes,  but  with  acid  of  sp.  gr.  1*53  it 
acquires  a  faint  red,  and  with  acid  of  sp.  gr.  1*635  a  brown  colour.  It 
is  not  coloured  by  similar  treatment  with  syrupy  phosphoric  acid,  or 
with  nitric  acid  of  sp.  gr.  1*33  or  weaker.  A  mixture  of  nitric  and 
sulphuric  acids  colours  it  dark-brown  in  two  minutes.  When  heated  to 
boiling  with  |th  of  its  volume  of  caustic  soda  of  sp.  gr.  1*34,  it  yields 
a  solid  dirty- white  mass  (Calvert,  /.  pr.  Chem.  61,  354).  —  AU  the 
brassica  oils  blacken  silver  vessels  in  which  they  are  boiled  with  excess 
of  alkali,  even  when  mixed  with  linseed  or  nut-oU,  owing  to  the  pre- 
sence of  sulphur  (Mailho,  Compt.  rend,  40,  1218 ;  Kopp^s  Jahreaher, 
1855,  822). 

f .  (HI  of  Chinese  radish.  Prom  the  seeds  of  Eaphanua  ChinensiSj 
Miller.  Brownish-yellow  oil,  having  a  mild  odour  and  taste,  of  sp.  gr. 
0*9187  at  15"^.  Thickens  at  -  10  ,  and  soldifies  to  a  white  mass  at 
-  16^  (Schubler). 
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Oxygen-nucleus  C**H»0**. 

Colocynthein. 
?  c«H>W»  =  C^H«0»*,0«. 

The  colocynthin  of  Walz  breaks  up,  when  boiled  with  dilute  buI- 
phuric  acid,  iDto  sugar  and  colocynthein,  the  latter  of  which  separates 
in  the  form  of  a  resin,  and  may  be  purified  by  dissolving  it  in  absolute 
ether.  It  contains  at  100^,  on  the  average,  65 '99  p.  c.  C,  8*62  H., 
and  25*99  0.,  from  which  numbers  Walz  calculates  the  formula 
C**H"0"  (66  p.  c.  C,  8  H.)-  If  colocynthein  is  to  be  regarded  as  an 
independent  body,  the  formula  O*H«0»  =  C**H»0",HO  may  perhaps 
be  substituted  for  that  just  given  (Kr.). 

Ghtcoside  of  Colocynthein. 

Colocynthin. 

Herbergeb.    Repert.  84,  368. 

Lebourdais.    N.  Ann.  Chim.  Phye.  24,  58 ;  Pharm.  Centr,  1848,  763. 

Bastick.     Pharm.  J.  Trans.  10,  239 ;    N.  J.  Pharm.  19,  846 ;    abstr. 

Kopp^s  Jahresber.  1850,  550. 
Walz.     N.  Jahrh.  Pharm.  9,  16,  and  225 ;  Pharm.  Viertelj.  7,  558;  N. 

Br.  Arch.  96,  141.  — i^.  Jahrb.  Pharm.  16,  10. 


Braooxmot  (J,  PAy#.  84, 888)  and  MeiBsner  (N.  Tr.  2, 1, 27),  praviously  attempted 
prepare  the  bitter  principle  of  colocTnth. — O  '     •     "    •    "  •  ^ 

to  a  leeB  extent  in  the  pips  of  bitfer  apple  (Walz). 


Preparation.  1.  Extract  of  colocynth,  prepared  with  alcohol  of 
sp.  gr.  0*84  and  thoroughly  dried,  is  treated  witn  cold  water,  and  the 
liquid  is  filtered,  colocynthitin  then  remaining  in  the  residue.  The 
aqueous  liquid  is  precipitated  with  neutral  acetate  of  lead,  the  preci- 
pitate is  removed,  and  the  filtrate  is  precipitated  with  the  basic  acetate. 
After  separating  the  last  precipitate,  the  liquid  is  freed  from  lead  by 
hydrosulphuric  acid,  and  precipitated  vdth  aqueous  tannic  acid  not  in 
excess ;  the  liquid  is  warmed,  together  with  the  precipitate,  till  the 
latter  melts  to  a  resin,  which  is  then  washed,  dissolved  in  alcohol,  and 
decomposed  by  agitating  the  solution  with  basic  acetate  of  lead,  or  by 
digesting  it  with  hvdrated  oxide  of  lead.  The  liquid,  filtered  from 
tannate  of  lead,  freed  from  lead  by  hydrosulphuric  acid,  and  decolorised 
with  animal  charcoal,  leaves,  on  spontaneous  evaporation,  golden- 
yellow  colocynthin,  which  is  to  be  triturated  and  digested  with  anhy- 
drous ether,  whereupon  pure  colocynthin  remains  behind  (Walz).  — 
In  this  process  a  loss  of  colocynthin  is  incurred ;  (a)  in  the  colocynth 
exhausted  with  alcohol,  from  which  it  may  be  obtained  by  exhausting 
the  colocynth  with  water,  precipitating  the  extract  with  alcohol, 
evaporating  the  filtrate,  and  treating  the  residue  in  the  same  way  as 
the  alcoholic  extract ;  {h)  in  the  precipitates  thrown  down  by  the 
neutral  and  basic  acetates  of  lead,  which  precipitate  it  together  with 
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colocyiithitin,  resin,  and  colouring  matter  (for  the  method  of  roooyermg  it 

from  these  precipitates  see  N.  Jahrb.  Fharm,  9,  226)  ;  (c)  in  the  liquid  precipi- 
tated by  tannic  acid.  The  liquid  is  evaporated  to  one-half,  neutralised 
with  soda,  and  precipitated  with  tannic  acid  (!),  and  the  precipitate  is 
treated  as  above.  The  filtrate  now  obtained  still  contains  colocynthin, 
which  may  be  recovered  by  precipitating  it  with  basic  acetate  of  lead, 
neutralising  the  filtrate  with  caustic  soda,  precipitating  with  tannic 
acid,  and  decomposing  the  precipitate  as  above.  Four  and  a-half 
pounds  of  colocynth  yield  10  drachms  of  colocynthin  (Walz). 

2.  Colocynth  is  macerated  in  water  for  two  days  and  pressed ;  the 
press-cake  is  treated  with  a  little  cold  alcohol  of  20**  B. ;  and  the 
residue  is  exhausted  with  a  large  quantity  of  warm,  not  boiling,  alcohol 
of  38°  B.  The  latter  tincture  is  evaporated  to  an  extract,  which  is 
freed  from  fat  by  ether,  and  dissolved  in  a  large  quantity  of  water ; 
the  solution  is  filtered  and  precipitated  with  neutral  acetate  of  lead ; 
and  the  filtrate  is  freed  from  lead  by  hydrosulphuric  acid,  evaporated 
to  a  syrup,  and  mixed  with  a  slight  excess  of  ammonia.  The  yellow 
flocks  thereby  precipitated  are  dissolved  in  alcohol  and  decolorised  with 
animal  charcoal,  ana  the  filtrate  is  evaporated  to  dryness  (Herberger). 
—  In  this  way  the  greater  part  of  the  colocynth  is  left  in  solution 
(Walz).  —  Bastick  precipitates  with  neutral  acetate  of  lead  the  extract 
prepared  with  cold  water  and  heated  to  boiling ;  filters  after  cooling ; 
frees  the  filtrate  from  lead  by  sulphuric  acid,  and  from  acetic  acid  by 
boiling ;  and  evaporates  to  (hyness.  From  the  residue  strong  alcohol 
takes  up  colocynthin,  which  remains,  on  evaporation,  as  a  neutral 
reddish-brown  resin.  — ■  Colocynthin  thus  prepared  is  not  completely 
soluble  in  water  (Walz).  —  Lebourdais  precipitates  a  concentrated 
infusion  of  colocynth  with  neutral  acetate  of  lead,  and  allows  the 
filtrate  to  run  slowly  through  a  funnel  containing  animal  charcoal ; 
then  washes  the  charcoal,  which  has  taken  up  colocynthin,  with  water, 
dries  it,  and  boils  it  with  alcohol,  which  leaves  small  nodules  when 
evaporated. — The  whole  of  the  colocynthin  is  precipitated  by  char- 
coal only  after  long  standing  (Walz). 

Properties.  Amorphous  yellow  mass,  which  is  said  to  crystallise  in 
whitish-yellow  tufts  when  the  alcoholic  solution  is  slowly  evaporated 
(Walz). 

Walz. 
Circulation  occordMig  to  Walz,  mean  at  100*. 

66  0 886    69-78     69-41 

42  H    42    7-47    764 

23  0 184    82-75    82-96 

0«5H«0»     ....    562    10000    100*00 

Decompositions.  1.  Colocynthin,  when  heated,  hums  without  leaving 
a  residue.  —  2.  It  forms  with  oil  of  vitriol  a  deep  red  solution,  which 
afterwards  turns  brown,  and  is  rendered  turbid  by  water  (Walz).  Bastick's 
colocynthin  is  carbonised  by  oil  of  Titriol.  —  8.  It  dissolves  in  nitric  add  oi 
sp.  gr.  1*45,  with  abundant  evolution  of  red  fumes,  and  forms  a  yellow 
amorphous  acid,  precipitable  by  water  (Bastick).  According  to  Walz 
it  dissolves  in  nitric  acid  of  sp.  gr.  1'62,  apparently  unidtered. — 
4.  By  mixing  its  aqueous  solution  with  dilute  sulphuric  or  hydrochloric 
acidy  and  more  completely  by  long  boiling  therewith,  it  is  resolved  into 
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coIocyntheTn  and  sugar,  13  parts  of  colocynthin  yielding  a  qnantily  of 
sngar,  which  reduces  an  amount  of  alkaune  solution  of  cupric  oxide 
corresponding  to  1  part  of  grape-sugar : 

C^H«0»  +  2H0  -  C«H»0»  +  0»>HttOB  (Wak). 

5.  Bromine'toater  precipitates  aqueous  colocynthin  and  decolorises 
it.    Colocynthin  reduces  terchlaride  of  gold  in  24  hours  (Walz). 

Colocynthin  dissolves  in  8  parts  of  water  at  12^,  and  in  6  parts 
of  boUing  water,  and  is  deposited  from  the  solution  in  the  form  of  an 
oil  on  cooling.  The  aqueous  solution  does  not  precipitate  metallic 
salts,  and  renders  ferrous  sulphate  only  shghtly  cloudy. — ^It  dissolves 
in  6  parts  of  weak,  and  in  10  parts  of  absolute  alcohol^  and  is  pre- 
cipitated from  the  solution  by  ether,  in  which  it  is  not  soluble.  — 
It  is  precipitated  from  its  aqueous  solution  by  tannic  acid  (Walz). 

Eesin  of  Colocynth.  —  When  an  alcoholic  extract  of  colocynth  is 
freed  from  fat  by  ether,  and  from  bitter  substance  by  water,  the  resin 
remains  as  a  yellowish-brown,  brittle,  inodorous,  very  bitter  mass, 
which  melts  when  heated,  dissolves  with  yellow  colour  in  hot  nitric 
acid,  and  colours  oil  of  vitriol  dark  brown.  It  dissolves  in  warm 
aqueous  ammonia  and  potash  to  a  yellowish-brown  liquid,  precipitable 
in  yellow  flocks  by  acids ;  and  is  easily  soluble  in  alcohol,  but  insoluble 
in  ether  and  in  fatty  and  volatile  oils  (Meissner).  The  resin  dissolves 
for  the  most  part  in  aqueous  carbonate  of  soda,  throwing  down  yellowish- 
grey  flocks,  and  is  soluble  to  a  great  extent  in  warm  aqueous  oxalic 
acid,  forming  a  solution,  from  which  it  is  thrown  down  as  a  yellow- 
white  precipitate  by  tannic  acid. 

ColocynthUtn.  •—  To  prepare  this  substance,  the  portion  of  alcoholic 
extract  of  colocynth  which  is  insoluble  in  water  is  exhausted  with 
ether;  the  brown  solution  is  decolorised  with  animal  charcoal;  the 
filtrate  is  evaporated ;  and  the  dry  residue  is  washed  with  absolute 
alcohol  The  undissolved  portion,  dissolved  in  boiling  alcohol,  and 
decolorised  with  animal  charcoal,  yields  crystals  of  cdocynthitin  on 
cooling,  whilst  the  remainder  of  tlie  solution  solidifies  to  a  jelly,  which 
is  slowly  transformed  into  a  crystalline  powder  of  colocynthitin. — 
Tasteless  crystalline  powder,  consisting  of  microscopic  obUque  rhombic 
prisms.  Contains  at  100**,  on  the  average,  69-8  p.  c.  C,  9*4  H.,  and 
20*8  0.  It  is  soluble  in  boiling,  but  insoluble  in  cold  absolute  alcohol 
(Walz). 

Primary  Nucleus  C**H**. 

Benic  Acid. 

C^H«*0*  =  C«H^O*. 

MuLBEB  &  A.  VoLCKEB.    ScheiL  Onderz.  3  Th.  5  St.  545 ;  J,  pr.  Ckem, 
39,  351 :  abstr.  Ann.  Pharm.  64,  342. 

Bespecfcing  Walter's  benio  acid,  see  xri,  866. 

Source.    In  oil  of  ben  (xvi.  386)  from  Moringa  oUHfera. 


BENIC  ACID.  569 

Preparation.  The  fatty  acids  obtained  by  saponifying  the  oil  and 
decomposing  the  soap,  are  separated  by  pressure  into  a  fluid  and  a 
solid  portion,  the  latter  of  which  is  crystallised  from  alcohol  to  sepa- 
rate the  more  easily  fusible  margaric  acid  from  the  less  easily  fusible 

fatty  acids.  There  remains  undissolyed,  in  too  small  quantity  for  further  exami- 
nation, an  acid,  which  melts  at  83**,  dissoWes  in  stronger  alcohol,  and  contains 
81-5  p.  c.  C,  and  13-86  H. 

Properties.  Benic  acid  solidifies  from  fusion  in  white  friable  needles, 
resembling  stearic  acid.    It  melts  at  76**. 


44  0 

....    264 

44  H    .... 

44 

•  •■«                  MM 

4  0 

...       32 

Volcker. 

mean. 

77-65    .... 

....      77-53 

12-94    .... 

....       12-90 

9-41     .... 

9-57 

O*H**0*....    340    100-00    10000 

The  aboTo  is  Strecker*s  formula  {Awn.  Pharm.  64,  346).  Mulder  eiyes  the 
formula  C«H«0*.  — The  acid  melting  at  83"  may  have  the  formula  C^'HwO*  (81-8 
p.  c.  C,  13*4  H.)  but  on  account  of  its  too  low  melting-point  (as  compared  with 
melissic  acid),  Heintz  regards  it  as  a  mixture,  which  may  also  be  the  case  with 
benic  acid. 

Soda-salt.  —  A  hot  alcoholic  solution  of  the  salt  solidifies  to  a  jelly, 
which  becomes  crystalline  when  diluted  with  alcohol,  but  not  on  long 
standing  only. 

Veicker. 
mean. 


4A  0 264 

43  H    43 

8  0 24 

NaO*  31 


72-92    

. .      7203 

11-88    

...      11-78 

6-63    

7-56 

8-57    

8-64 

C**H<»NaO*     ....    362    10000    10000 

Baryta-saU.  —  Chloride  of  barinm  throws  down  from  the  alcoholic 
soda-salt  a  precipitate  resembling  stearate  of  baryta. 

Volcker. 

64-78    64-74 

10-56    10-46 

5-89    6-10 

18-78    18-71 


44  0 

43  H 

....    264 
....      43 

3  O 

....      24 

BaO    .... 

....      765 

(>*H«BaO*  ....    407-6    10000  10000 

LeacC-aalt.  —  Precipitated  from  the  soda-salt  by  neutral  acetate  of 
lead. 

44  0 264    69-59  6843 

43  H 43    9-70  9-50 

3  0 24    6-42 6-06 

PbO 112    25-29  2601 

C<*H«PbO^     ....    443    100-00  10000 


560       PRIMARY  NUCLEUS  C**H**;   BROMINE-NUCLEUS  C"Bi«H« 


Senate  of  Ethyl. 

C*"H«0*  =  C*H»0,C**H«0». 
VoLCKEB.     /.  pr.  Chem,  39,  856. 

On  passing  hydrochloric  acid  gas  into  an  alcoholic  solution  of  beuic 
acid,  the  ether  is  deposited  in  crystals  before  the  liquid  becomes  satu- 
rated with  the  gas. 

Colourless,  translucent,  crystalline  body,  melting  at  48°  to  49''. 
Inodorous. 


48  0. 

48H 

4  0. 


Vfllcker. 

288    

..•        7o*2S6     •••• 

....      78-48 

48    

...       1804    12-98 

82     

0*7vr        •.•• 

8-64 

C*U*0,C*<H«0» 368    10000    10000 

Bromine-nucleus  C**Br*H*'. 

Bromerucic  Acid. 

C**Br»H«0  =  O*Br»H««,0*. 

R.  Otto.     Zeitschr.f.  Chem.  8,  275  ;  Ann.  Pharm.  135,  226. 

Formation  and  Preparation.  Erucic  acid  is  covered  with  water, 
and  bromine  is  dropped  into  the  liquid  so  long  as  the  colour  disappears 
on  brisk  agitation.  The  bromine  is  absorbed  by  the  acid  without 
liberation  of  hydrobromic  acid.  After  pouring  off  the  water  and 
evaporating  the  excess  of  bromine  in  the  air,  the  bromerucic  acid 
formed  is  dissolved  in  warm  alcohol,  and  crystallised  from  the  cooled 
solution  in  small  white  nodules,  melting  at  42®  to  43^ 


44  0 

2  Br  

A,9  TT 

Nodulet, 

264    

160    

42     

6301     .... 
8213     .... 

8-48     .... 

6-48     .... 

Otto. 
mean, 

....      6315 

....      81-80 

8-80 

4  O    

82     

6-26 

C**Br«H«0* 

....      4«70      ...... 

..     10000    .... 

....     10000 

Bromerucic  acid  does  not  decompose  when  kept.  — It  is  converted 
into  erucic  acid  by  the  action  of  sodium'omalgam  on  treating  its  alco- 
holic solution  acidulated  with  hydrochloric  acid. 

Baryta-salt.  —  Thrown  down  as  a  white  precipitate  from  the 
alcoholic  ammonia-salt  by  acetate  of  baryta.  Melts  at  100%  and 
decomposes  at  that  temperature,  or  on  exposure  to  the  air,  taking  up 
oxygen  and  becoming  greasy. 
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In  vacuo.  Otto. 

C^r»H«0<  «....    497       8789 

Ba ^-...      68-6    1211    11*80 

C«Bi*H<iBaO*  666-5    10000 

Lead'9aU.  —  Plaater-like  precipitate,  separatiiig  from  its  solution 
m  a  large  quantity  of  boiling  absolute  alcohol  in  small  white  dystaJs, 
which  quickly  turn  rancid  in  the  air. 

CryHaU.  Otto. 

C*«Br»H«0<    497    827 

Pb  104    17  8  '" 16-6 

C*«Bi»H«PbO*    ....    601    100^ 

The  acid  dissolves  in  alcohol  and  ether^  and  is  precipitated  from  the 
aolution  ia  the  form  of  an  oil  by  water. 


COMPOUNDS  CONTAINING  46  ATOMS  OF  CARBON. 


Primary  Nucleus  C**H";  Azo^nueleua  C**N*IP*. 


C«N*H*^  =  C«N*H",IP. 

BiEXH  (&  Wohleb).  GoUinger  Nachrichten  1861,  201 ;  Ann.  Pharm, 
120,  247 ;  N.  Ann.  Chim.  Phys.  64,  485  ;  RSp.  Chim.  pure  4,  287 ; 
Kapj^a  Jahreaher.  1861,  582 ;  complete :  Dissertation  iiber  das 
AribinSj  von  R.  Rcbth,  Gottingen,  1861 ;  abstr.  Chem.  Centr. 
1861,  903. 

In  the  bark  of  Aranba  ruhroy  a  Brazilian  tree. 

Preparation.  The  bark  is  exhausted  by  digestion  with  hot  water 
contaimng  sulphuric  add ;  the  extract  is  concentrated,  separated  from 
deposited  sulphate  of  lime,  nearly  neutralised  with  carbonate  of  soda, 
and  precipitated  with  neutral  acetate  of  lead.  After  removing  the 
predpitate  by  filtration,  the  filtrate  is  treated  with  hydrosulphuric 
add  to  free  it  from  lead  and  colouring  matter  remaining  in  solution, 
and  afterwards  predpitated  with  carbonate  of  soda,  and  shaken 
repeatedly  with  ether,  which  takes  up  aribine.  The  ethereal  solution 
is  mixed  with  hydrochloric  add,  and  the  hydrochlorate  of  aribine 
thereby  precipitated  is  collected,  and  purified  by  crystallisation  and 
washing  with  strong  hydrochloric  acid,  after  which  its  aqueous  solution 
is  decomposed  by  agitation  with  carbonate  of  soda  and  ether.  The 
aribine  purified  by  this  process,  repeated  several  times,  is  lastly  crystal- 
lised from  ether.  It  may  be  obtamed  in  anhydrous  and  in  hydrated 
djstals. 

Properties.     Colourless,  highly  lustrous,  rhombic   pyramids,    or 
▼OL.  xvn.  2  o 


BR  PRIMARY  NUCLEUS  O^BF;  AZO-NUCLEUS  0«ir<H». 

prisms  with  angles  of  76^  SO'  and  108^  80'.  Melts  at  229*",  and 
solidifies  in  a  crystalline  mass.  When  cantionslj  heated,  it  sublimes 
below  the  melting  point  in  very  deUcate  long  needles,  bat  when  it  is 
rapidly  heated,  empyrenmatic  pvoducts  are  also  formed.  It  has  an 
alkaline  reaction.     Without  action  on  polarised  light. 


Bteth. 

mean. 

46  0  

....  Z7d  .... 

78-43  ^    78*38 

-iK  

....   66  lB-89  16-87 

20  H..::::.::.:: 

M    20  .... 

6-68  6-79 

0^*B»    .... 

862  .... 

....  1(XM)0  99-99 

When  aribine  is  heated  with  iodide  of  ethyl  in  a  water-bath  for  a 
few  days,  yeUow  ciystals  are  produced,  whidi  are  soluble  in  water, 
contain  49*29  p.  c.  C.,  and  4-62  IL,  and  are  probably  formed  bj  Hie 
combination  of  2  atoms  of  ethylic  iodide  with  1  atom  of  aribine : 

O-N4H80  +  2D*S*1  -  X3«N^aM(8C*H»);8HI 

(calc.  48*82  p.  c.  C,  4*52  H.).  —  When  an  alcoholic  solution  of  these 
crystals  is  decomposed  with  oxide  of  silver  and  the  solution  is  e^Bpo* 
rated  (after  removing  the  iodide  of  silver)  hydrate  of  biethylaribine 
remains  as  an  amorphous,  coloured  varnish,  which  forms  a  crystalline 
compound  with  faydrooMoric  add.  Alcoholic  biethylaribine  again 
heated  with  iodide  of  ethyl  yields  a  brown  liquid,  or  when  evaporated, 
a  black  crystalline  mass,  with  a  large  quantity  of  free  iodine. 

Combinations.  With  WaUr.  A.  EudraUd  Aribine.  —-  Flat,  four- 
sided  prisms,  with  oblique  end-faces,  hollow  throughout  the  entire 
length,  and  open  above.  The  crystals,  which  are  transparent  and 
shining,  effloresce  in  the  air,  becoming  white  and  opaque,  smd  lose  the 
whole  of  their  water  of  crystallisation  at  100^. 

Orystali.  memk 

CWr<H» 862    70-97    71-59 

C«N*H»  +  16aq    ....    496    10000    lOOW 

B.  Aqueous  solution.  —  Aribine  dissolves  in  7762  parts  of  water  at 
28^,  and  more  freely  in  hot  water.  It  is  deposited  from  a  hot  satu- 
rated solution,  at  first  in  anhydrous  and  etftorwards  in  delicate  fea^^ry 
hydrated  crystals. 

G.  Iodine^  bromine^  and  chlorine  throw  down  from  dilute  hydiochlo- 
rate  of  aribine,  brown,  yellow,  or  colourless  crystalline  needles,  which 
dissolve  on  vTarming  the  liquid  ^^  appear  again  on  cooling. 

B.  Aribine  combines  with  acids  to  form  salts  which  are  generally 
easily  c^stallisable,  and  contain  2  or  4  atoms  of  acid  to  1  atom  of 
base.  From  a  dilute  aqueous  solution  of  the  hydrochlorate,  caustic 
soda  and  its  carbonate,  ammonia,  and  lime-water  throw  down  crystalline 
aribine,  which  dissolves  when  the  liquid  is  warmed,  and  makes  its  ap- 
pearance again  as  it  cools.  Baryta-  and  strontia-water  throw  down 
msoluble  precipitates  on  warming.    Many  salts  and  acids,  indnding 


AlUBDIX*  £08 

the  following,  likewise  produce  crystalline  precipitates  [owing,  perhApa, 

to  the  fact,  that  hydrochlorate  of  aribiiie  is  inflohible  in  siiine  flolutions,  as  well  as  in 

strong  hydroohloric  add  (Kr.)]:  phosphoric  add,  «F8enic  acid»  arsenate  of 
ammonia,  iodide  and  bromide  of  potassinm,  bromate,  chlorate,  nitrite, 
and  nitrate  of  potash,  phosphate  of  soda,  chloride  of  bariom,  sulphide 
of  barium,  sulphide  of  strontium,  chromate  and  bichromate  of  potash, 
mercuric  chloride,  cyanide  of  potassium,  fenxxiyanide  and  ferricyanide 
of  potassium,  cyanate  and  sulphocyanate  of  potash,  acetate  of  soda, 
and  acetate  of  magnesia.  The  following  salts  do  not  produce  precipi- 
tates ;  acetate,  oxalate,  and  binoxalate  dt  ammonia,  oxalate  of  potash, 
succinate  of  ammonia,  and  add  tartrate  of  soda.  Acetate  of  ammonia 
dissolves  the  predpitate  produced  by  acetate  of  soda,  and  tartaric  add 
that  formed  by  neutral  tartrate  of  soda. 

SidphaU  of  Aribin$.  —  k.  Bt'^octd**— Formed  from  hydroohlorate 
of  aribine  and  sulphate  of  sflver. 

«IUa*.  Bisih. 

0«N«H»   .^M-    862    TSaS 

2{HO,80«)  88    21-77    .....»-    21-41 

C«»N*H»,2(H0,S0^    ...    460    100^00 

B.  QfMLdri'oeiJL — Formed  by  mixing  aribine  with  excess  of  sul* 
phuric  acid  and  washing  the  resultiug  salt,  which  is  insoluble  in  the 
excess  of  add,  with  ether  and  ether-alcohol : 

Bieth. 

C«N*H»  ■ 862 64-24 

4(HOjB<y) 196    86-76    ^m....    86-8g 

C«N*H»4(HO,SO»)    ....    648 10000 

HydrockhraU  of  Aribine.  —  Formed  by  passing  dry  hydrochloric 
acid  gas  over  aribine,  and  expelling  the  excess  of  add  by  a  current  of 
dry  air  at  100**.  —  Slender  needles,  easily  soluble  in  water  and  pre- 
cipitable  from  the  solution  by  strong  hydrochloric  acid.  The  salt  is 
soluble  in  fusel-oil,  but  quite  insoluble  in  ether. 

Bieth. 

0«N<H»    868    . 82-88 

2H01 78 17-17   .... —    16-60 


C«N*H«  2H01 ....    4A6 100-00 

Chloroplatinate  of  Jrilme,  —  BicUoride  of  platinum  throws  down 
from  hydrodilorate  of  aribine,  pale-yellow  needles,  which  do  not  dissolve 
on  wanning,  even  after  addition  of  hydrochloric  add* 

Bietfa. 

C«K<B»,2HC1,401   667      74-W 

2Pt 197*4    ........      26-88    .....m.    86*66 


C«N*H»2HCi;a?t01«  ....    764-4 100-00 

Aribine  dissolves  easily  in  cold,  and  more  easily  in  hot  alcohol^  less 
freely  in  ether j  and  also  m  fusel-oil. 


2  o  2 


564      PRIMARY  NUCLEUS  C«H»;  OXYGEN-NUCLEUS  CmP>0^. 

Ononetin. 

Hlasiwbiz.    Wien.  Aead.  Ber.  15, 152. 

Formed,  together  with  Bxigsij  bv  boiling  onospin  with  acids,  or 
together  with  formic  add  by  boiling  formonetin. 

Onospin  ib  heated  with  10  parts  of  water,  and  dilute  snlphoric  acid 
IB  dropped  into  the  solution  till  turbidity  is  produced  and  until  the 
Bopematant  liquid  deposits  oily  drops,  and  again  becomes  clear.  The 
ononetin  deposited  on  cooling  is  purified  by  crystallisation  from 
alcohoL — Or,  formonetin  is  boiled  with  baryta- water,  carbonic  acid  Ls 
passed  into  the  solution,  and  the  precipitate  is  boiled  with  alcoholic 
sulphuric  acid,  which  dissolves  the  ononetin. 

Properties.  Radiated  groups  of  brittle  needles,  having  a  high  re- 
fractive power.  Melts  at  120  ,  losing  1*86  p.  c.  in  weight,  and  solidi- 
fying to  a  crystalline  mass  on  cooling. 


at\W. 
4BC..^ 276    

22  X&..«M»M»..>>»i        3S2S     •••••• 

X2  x^***.*******.*.*.         VO       •••••• 

..     7005    ... 

6*58    ... 

..      24*37    ... 

Hlanwetz. 
mean, 

69*33 

6-72 
.....      24*96 

0*«H«0»    ....    894    

.,    100*00    ... 

.....    100*00 

Tlia   aboT0   is   limpricht'a  fonnula   CJUhrbwh,  623) :   Hlaaiwetz  proposes 
C«HTO». 

Deconwosittons,  1.  Ononetin  Aeot^J  on  platinum-foil  evolves  vapours 
which  excite  coughing,  bums  with  flame,  and  leaves  an  easUy  com- 
bustible charcoal.  —  2.  Oil  of  vitriol  and  peroxide  of  manganese  colour 
ononetin  a  fine  carmine-red. — 8.  Ononetin  heated  with  nitric  acid, 
melts  to  a  resin,  evolving  vapours  which  excite  tears,  and  forming 
oxalic  acid,  together  with  picric  or  styphnic  acid.  —  4.  The  ammonia- 
cal  solution  assumes  a  oark  chrome-green  colour  in  the  air,  and  is 
afterwards  predpitable  by  adds  in  dark-red  resinous  flocks. 

Crystallised  ononetin  is  nearly  insoluble  in  water ;- vrhea  freshly 
predpitated  by  adds,  it  dissolves  to  a  small  extent  in  boiling  water, 
from  which  it  crystallises  on  cooling. 

Ononetin  dissolves  easily  in  aqueous  alkalis.  It  is  predfutated 
from  its  alcoholic  solution  by  basic  acetate  of  lead,  but  not  by  other 
metallic  salts.  —  It  is  coloured  dark-red  by  sesquichloride  of  iron. 

It  dissolves  easily  in  alcokoly  and  slightly  in  warm  ether. 


ONOSPIN.  565 

Conjugated  Compounds  of  Ononetin, 
a.  With  Formic  Acid. 

Formonetm. 

HuLSiWETz*     Wien.  Acad.  Ber.  15,  160. 

Formation.  Ononin  breaks  up  on  boiling  into  formonetin  and 
sugar. 

Preparation,  Ononin  is  boiled  with  dilute  sulphuric  or  hydrochloric 
add  till  the  originally  clear  solution  solidifies  to  a  pulp  of  flocculent 
crystals,  which  are  to  be  washed  with  cold  water  and  crystallised  from 
boiling  alcohol.  Or  the  crystalline  mass  is  dissolved  in  ammonia,  and 
the  filtered  solution  is  precipitated  with  so  much  hydrochloric  add 
that  a  portion  of  the  fonnonetin  still  remains  in  solution,  together 
with  the  whole  of  the  colouring  matter.  The  gelatinous  precipitate 
thus  obtained  is  collected,  washed,  and  crystallised  from  alcohol. 

Properties.    Small  tasteless  crystals. 


crflOOP 

Hlasiwets. 
mecm. 

4o  U.t.. • Zoo     •«•.•..• 

EO  H 20    

71-29    

4-95    ...... 

23-76 

..      70-88 
4-87 

Xm  V^» ••••»•••■••«..          «/0       ••••*••• 

..      24-25 

C«ED»0» 404    

lOCHX)    .,..., 

..    100-00 

Hlasiwetz  giyes  the  fonxmla  G^H^HDi'. 

Formonetin  assumes  a  fine  violet  colour  with  oU  of  vitriol  and  oxide 
of  manganese,  —  The  solution  in  aqueous  alkalis  or  m  baryta-water  breaks 
up  on  boiling  into  ononetin  and  a  f ormiate : 

0«H»OM  +  4H0  =  C<«H«0»  +  0«EPO*. 

It  is  insoluble  in  water  and  is  not  acted  on  by  aqueous  ammimia. 
It  is  not  precipitated  by  sesquichloride  of  iron  or  other  metallic  salts. 
It  is  soluble  in  boiling  alcohol^  but  nearly  insoluble  in  ether. 


b.  With  Sugar. 

Onospin. 

0«H»*0«*  =  C*'H»0",C"iPH)". 
Hlasiwetz.     Wien.  Acad.  Ber.  15, 147. 
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*    Formation.    Ononin,    boiled    with  baryta-water,   breaks  up    into 
onospin  and  formic  add. 

Preparation.  Oaonin  is  boiled  with  baiyta- water  till  a  pure  yellow 
precipitate  is  produced  on  the  addition  of  more  baryta- water ;  the 
uquia  is  cooled  and  treated  with  a  current  of  carbonic  acid,  or  mixed 
with  Bulphniic  add  not  in  excess,  so  long  as  a  brisk  effervescence  is 
produced ;  and  the  predpitate  is  separated  by  filtration,  washed  with  a 
little  cold  water,  remoT^  from  ^e  filter  while  still  moist,  and  after 
neutralisation  with  a  few  drops  of  dilute  sulphuric  acid,  boiled  re- 
peatedly with  water.  The  hot  ffitered  decoctions  solidify  on  oooliiig 
to  a  crystalline  mass  of  onospin,  which  is  collected  and  reciystallised 
three  ot  four  times  ham,  hot  water,  at  last  together  wiw  animal 

charcoal.  The  liquid,  filtered  from  the  carbonate  of  baryta  and  onospin,  conlatBa 
fonniate  of  bairta  and  iometunee  alflo  onoepin-baryta,  which  it  deposits  in  the  form 
of  an  amber-yellow  reein  on  cooliBf|.  An  aloohoUc  solution  of  this  body,  when  de- 
composed by  excess  of  sulphnrie  aetd  and  filtered,  yields  onospin  on  eraporaliKm. 

Properttea.  Microscopic  ctystals,  diying  up  to  a  shining  pelHd^ 
which  is  slightly  electric  when  rubbed.  Nearly  tasteless.  Melts  at 
162°  and  does  not  undergo  farther  alteration  at  200*^  or  sublimes  in 
small  portion,  and  solidifies  to  a  translucent,  hygroscopic  gum,  which 
is  highly  electric  when  rubbed,  has  a  bitterish  styptic  taste,  aad  crys- 
tallises from  boiling  water. 
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The  abore  is  Limpriohc's  formula.    Hlaaiweti  proposed  C'^H^K)*. 

Decompositiona.  1.  Onospin,  when  heated  on  platinum-foil,  melts, 
bums  with  flame,  and  emits  a  faint  odour  of  sugar.  —  2.  It  dissolves 
in  oil  of  vitriol  with  reddish-yellow  colour,  which  changes  to  carmine- 
red  on  addition  of  oxide  of  tncinganese,  —  8.  It  is  oxidised  by  nitric  add, 
with  formation  of  oxalic  add.  — 4.  When  boiled  with  dilute  hydro- 
chloric or  sulphuric  acid,  it  dissolves  and  breaks  up  into  sug^  and  one- 
netin,  which  separates  in  dystals  or  in  oily  drops  : 

(FH*0"  -  CI«^H»0»  +  C?«ffK)»  (Limpiioht). 

In  this  decomposition,  100  parts  of  onospin  yield,  on  the  average,  29-9 
parts  of  sugar  (calc.  31-36  p.c.  C»H»H)»). 

Combinations,  Onospin  dissolves  in  all  proportions  in  boiling  water 
and  crystallises  from  the  solution  on  cooling. 

It  dissolves  easOy  in  aqueous  ammonia  and  in  aqueous  alkalis^  from 
which  it  is  precipitated  by  adds.  It  crystallises  unaltered  from  its 
solution  in  ammonia. 

Onosptn-haryta*  Occasionally  obtained  in  the  preparation  of  onospin 
as  a  resin  containing  variable  proportions  of  baryta.  It  dissolves 
easily  in  alcohol  and  crystallises  fiom  the  solution  after  long  standing. 


ONONIN.  fittT 

OnoBpin  is  not  precipitated  by  metalUc  salts  with  the  exception  of 
bask  acetate  of  lead.  It  does  not  reduce  a  boiling  solution  of  nitrate  of 
silver.  It  colours  sesquichloride  of  iron  a  dark  cherry-red,  even  in  dilute 
aqueous  or  alcoholic  solution.  It  does  not  reduce  an  alkaline  solution  of 
cupric  oxide. 

It  is  easily  soluble  in  akohol^  but  nearly  insoluble  in  ether. 


c.  With  Formic  Acid  and  Sugar. 

Ononiik 

(?»HW*  =^  C*fla«(P,(PB?K)»,C»HO». 

BmmmssL    BepeH.  76, 12 ;  78, 18 ;  BerteL  Jabreaber.  23,  506. 
HxAnwBK.     Wien.  Acad.  Ber.  15,  li2 ;  J.  pr.  Chem.  65,  419 ;  abatr. 

JPharm.  Cenir.  1855,  449  and  470 ;  Fharm.  Viertelj.  4,  544  ;  Chm. 

Gmz.  1855,  821  and  842;  N.  Am.  Cham.  Ph^  46,  874}  JCogpti 

Jakresber.  1855,  718. 

Discovered  by  Beinscfa  in  the  roots  of  Ononis  spinosa:  investigated 
principally  by  Hlasiwetz.  —  Different  from  ononide  (p.  61). 

Preparation.    1.  When  a  decoction  of  the  root  is  precipitated  by 
neutral  acetate  of  lead,  and  hydrosulphuric  acid  is  passed  into  the 
filtrate,  sulphide  of  lead  is  precipitated,  and  with  it  the  ononin,  wbicb 
may  be  extracted  from  the  washed  and  dried  precipitate  by  three  ot 
four  times  repeated  boiling  with  alcohol,  and  purified  by  recrystalli^^ 
Hon  from  alcohol  with  the  help  of  animal  charcoal.    The  preapitBiie  IS^^ 
daood  by  nentnd  aoefeate  of  lead,  irhen  conTerted  into  Biilpiiide  of  lead  and  b<^^^^^ 
with  alcohol,  yields  a  little  more  ononin,  but  not  sufficient  to  oompeii8a>^^  .a^^e 
the  aloohol  and  time  empbjed  (HUwiwetz).  —  2.  An  alcoholic  extract  of     ^*^ 
foot  is  washed  with  warm  water,  and  the  residue  is  boiled  with  *^^'*^^\d 
with  addition  of  oxide  of  lead,  which  takes  up  ononin,  and  when  ^*^^^. 
and  evaporated,  leaves  it  in  crystals,  which  arc  to  be  further  p^^*^^\n 
The  aqueous  solutions  treated  as  in  1   yield  a  little  more  orxc:^^ 
^TrommBdorflE).  —  8.  The  root  is  boiled  with  alcohol  and  the  decoo^'*- 
is  filtered  hot  and  concentrated  to  a  syrup,  which  is  then  freed  by 
cessive  treatment  with  water,  ether,  and  alcohol  of  60  p.  c  frota 
staoces  soluble  in  those  li(juids.    The  residue  is  a  pale-brown  p<^' 
a  Bolutiott  of  which  iaboihng  aloohol  yields  crystals  of  ononiu  o^^^ol 
mg^d  evaporation.    The  crystals  are  to  be  washed  witb  ooW  ^^jing 
ot  75  P.&,  winch  takes  up  ononide,  and  recrvatoUised  i^^^ 
alcohol,  with  the  help  of  ammal  charcoal  ( Reiusct^^ 

Fnmixes,    Colom-lesB  four-sided  uaoAi.^       ^     •«-*  •    »^^*^*?^^lMkve 
HlaS^inodorons  and  tasteW  ^J't^'*?'  ^S^^^  ^«^«»A 

lo«mf  M5  p.c  in  weight,  and  8ofidiEvi«^  •  'S^^l^M^^**® 
cooling  (Hlwiwetz).  ""OMying  xn  Qio  crys***^ 
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HlMdirets. 
oiKXf.  mean. 

60  C 360    ^...^      69-80    ......^      6987 

84  H    34    ^        6-64i    ^        660 

26  0 206    34-66    34-63 

C«B^O»     ....    602    M....^    100-00    10000 

The  aboTO  b  Limpricht's  formula  {Qrundriss^  680,  and  Zekrbueh,  628),  whieh  M 
it  oontainB  an  eren  number  of  atoms,  and  aooounts  for  the  products  of  deoomposdtioii 
of  the  sabfltanoe,  and  likewise  agrees  sufficiently  well  with  the  uoidTses,  is  prafiacmble 
to  that  of  Hlaaiwetz,  0"H*K>>7  (Kr.). 

Decompositions,  1.  Ononin  heated  on  platinnm  foil  melts  and  hurtm 
with  flame  (Hlaaiwetz).  —  2.  When  heated  in  a  glass  tube,  it  yields  a 
sublimate  and  leaves  a  brown  residue,  which  afterwards  caribonlseB 
(Reinsch).  —  8.  It  forms,  with  oil  of  vitroly  a  reddish-yellow  solutioiiy 
which  afterwards  turns  cheny-red,  and  on  addition  of  oxide  of 
manganese,  a  fine  carmine-red.  —  4.  It  is  dissolved  by  nitric  addf  widi 
yellow  colour,  and  is  decomposed,  with  formation  of  oxalic  acid 
(Hlasiwetz),  a  bitter  substance,  and  a  peculiar  add  (Beinsch). — 5.  Its 
solution  in  hot  hydrochloric  or  dilute  sulphuric  add  breaks  up  on  boiling 
into  sugar  and  formonetin,  the  latter  of  which  crystallises  out 
(Hlasiwetz) : 

C«oHMo»  «  c«Q»ois  +  C19QU019  +  2H0. 

6.  Ononin,  subjected  to  prolonged  boiling  with  haryia-wsA&r  (or 
caustic  potash),  dissolves  with  yellow  colour,  emittinffa  faint  aromatic 
odour  and  breaking  up  into  onospin  and  formic  acid  (Hlasiwetz) : 

C«H»*0»  +  2H0  -  0««HMO«  +  0*HW. 

Combinations.  Ononin  is  insoluble  in  cold,  and  but  slightly  soluUe 
in  boiling  water,  from  which  it  crystallises  on  cooling.  It  is  not 
affected  by  chlorine-water,  or  by  ammonia,  aqueous  sesquichlonde  of  inn 
or  metallic  salts.  It  is  precipitated  from  its  alcoholic  solution  in  white 
flocks  by  basic  acetate  o/ Zeoc^  (Hlasiwetz), 

(hionin  dissolves  in  strong  alcohol  on  long  boiling.  After  boifing 
for  some  time  with  water,  it  is  taken  up  by  moderately  strong  aloohc^ 

It  is  nearly  insoluble  in  ether  (Hlasiwetz ;  Beinsch). 

Primary  Nucleus  C^'H^ ;  Oocyazo-nucleus  C**N*H*H3*, 

Aricine. 

C«N«H»W  =  C«N*H^,H». 

Felletieb  &  ComoL.    J,  Pharm.  15,  565 ;  N.  Tr.  21,  1,  127 ;  Sq)ert. 

3d,  864. 
Levebkohk.    BeperU  88,  858. 
Felletieb.    Ann.  Chim.  Phys.  51, 185 ;  Schw.  67,  81 ;  Ann.  Pharm. 

6,28. 
Manzini.    N.  J.  Pharm.  2,  95;  abstr.  Compt.  rend.  15,  105;    J.pr, 

Chem.  29,  42  ;  N.  Br.  Arch.  82,  48 ;  N.  Ann.  Chim.  Phys.  6,  127. 

—  N.  J.  Pharm.  2,  818. 
F.  L.  WiNCKLEB.    Repert.  75, 299 ;  81,  249 

Cutconine   (Pelletier;  Windder).       OiflcAooo^MM   (MJaojEini).  — DiMOffOred   hy 
FeUetier  &  Coriol  in  1829. 


ARICINE. 

Occurs  iH  China  de  Cusco  vera  (Wiggers,  412),  which  was  inyeeti* 
gated  by  Pelletier  &  Coriol  and  by  Leverkohn  as  a  spurious  calisaya. 
In  China  Jaen  palliaa  (Wiggers,  402)  (Manzini).  —  Winckler  exanmied 
Pelletier's  bark,  which  assumes  a  green  colour  with  strong  nitric  add, 
as  is  the  case  aJso  with  the  ethereal  extract  obtained  from  it. 

Formation,  AAcSjaB  is  formed  by  treating  kxnone  Trith  nitrate  of  potaih  and 
oil  of  Titriol,  adding  to  the  product  water  ana  sino,  and  after  24  honrs  erapoxalniff 
and  exhansting  the  residue  -with  alcohol ;  the  product  is  turned  green  br  nitrio  add 
(Sohoonbroodt^  I»ar,  Soe.  BuU.  1, 107 ;  Ckem.  CetOr.  1868,  111).  GQua  statenuni 
requires  confirmation  (Kr.). 

Preparation,  Aridne  is  obtained,  in  the  same  way  as  quinine,  by 
boiling  the  bark  with  acidulated  water,  treating  the  extract  with  lime, 
and  exhausting  the  lime-predpitate  with  alcohol  of  86^.  The  alcoholic 
extract  is  filtered  hot  and  the  brown  filtrate  is  set  aside  for  a  day,  when 
it  deposits  the  greater  part  of  the  aricine  in  fine  crystals,  which  must 
be  removed.  The  mother-liquor  is  freed  from  most  of  the  alcohol  by 
distillation ;  the  black  residue  is  treated  with  a  slight  excess  of  dilute 
hydrochloric  acid  and  mixed  with  a  strong  solution  of  chloride  of 
sodium,  which  precipitates  the  colouring  matter;  and  the  liquid  is 
filtered  and  predpitated  by  ammonia.  The  predpitate  is  redissolved 
in  hydrochloric  add,  and  the  solution  is  predpitated  by  chloride  ai 
sodium,  filtered,  and  again  precipitated  by  ammonia,  untU  the  aridne 
appears  of  a  straw-yellow  colour,  after  wmch  it  is  purified  by  (arystalli* 
sation  from  alcohol,  with  help  of  animal  charcoal  (Manzini).  —  "S^ckler 
submits  to  distillation  the  tincture  obtained  by  exhausting  the  lime 
precipitate ;  dissolves  the  residual  resin  in  very  dilute  acetic  add ; 
decolorises  the  solution  with  oxide  of  lead,  basic  acetate  of  lead,  and 
animal  charcoal ;  precipitates  with  ammonia ;  and  purifies  the  product 
b^  crystallisation.  In  this  way  the  bark  yields  about  1*4  p.c  of 
ancine. 

Properties.  Thick  needles^  tasteless  at  first,  afterwards  waim  and 
acid,  and  having  a  very  bitter  taste  when  dissolved  in  adds  (Pelletier 
and  Coriol).  Very  delicate  prisms  having  a  vitreous  lustre,  arranged 
in  circles  (Winckler).  According  to  Manzini,  colourless  crystals,  longer 
than  those  of  dnchonine,  inodorous,  slowly  exciting  a  bitter  taste  in  the 
mouth.  Has  an  alkaline  reaction.  Does  not  xmdergo  any  alteration  at 
150°  and  melts  at  188''  without  loss  of  weight,  to  a  resin  which  has 
the  same  melting-point  when  heated  again  (Manzini).  Leverkohn's 
aricine  was  bitter,  not  alkaline,  and  not  crystallisable,  out,  like  that  of 
the  other  chemists,  it  formed  a  tremulous  jelly  with  sulphuric  add* 
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According  to  Pelletier,  C^H'^0'.  Manzini's  formnla  containB  1  at.  othj&TOgjm, 
more  than  the  one  above  giTen,  vhich  was  preferred  by  Gerhardt  (TraUS,  4t,  162).— 
Isomeric  with  brucine. 


679        PRIMARY  NUCLEUS  C«H*;  0X7AZ0-NUCLEUS  C«]raP*0». 

Aridne  nves  off  etiiiking  empypenmatic  piodnctg  at  190^  leaving^ 
oharooal  (Manzmi).  —  It  dissolves  in  strong  nitric  add  with  daik* 
ffreen  colonr,  and  in  dilute  add  with  paler  colour  (Pelletier  &  Goriol). 
Winckler's  aricine  iishibits  this  coloration  only  when  impure. 

Aricine  is  nearly  insoluble  in  water^  but  easily  soluble  in  dilute 
acidsy  forming  for  the  most  part  crystallisable  salts,  which  dissolve 
even  in  weak  warm  alcohoL  The  salts  are  precipitated  by  caustic 
alkalis  and  their  carbanatesifManzini).  The  predpitate  is  pulverulent* 
not  resinous  (Winckler).  The  salts  are  predpitated  by  ammonia,  but 
a  portion  of  the  aridne  remains  dissolved  in  excess  of  anmionia,  from 
which  it  crystalhses:  the  predpitate,  which  is  amorphous  at  &vt, 
likewise  becomes  crystalline  after  a  few  days.  The  salts  are  precipi- 
tated by  iodide  of  potassium,  bichloride  of  platinumi  diloiidQ  of  gold, 
and  tannic  add  (Manzini). 

Sulphate  of  Aricine,  —  A.  N'evArdtl —  A  neutral  solution  of  aridne 
in  dilute  sulphuric  acid  solidifies  on  cooling  to  a  white  tremulous  jelly, 
which  dries  up  to  a  homy  mass  on  exposure  to  the  air,  and  is  again 
converted  into  a  jelly  by  boiling  water.  A  solution  of  the  salt  in 
alcohol  yields  silky  neemes,  dull  according  to  Wlockler,  resembling^ 
those  of  sulphate  of  quinine.  The  cryst^s  dissolve  in  warm  water 
[less  easily  tnan  sulphate  of  dnchonine,  more  easily  than  sulphate  of 
quinine  (WincklerVl,  and  again  gelatinise  on  cooling.  The  salt  is 
insoluble  in  ether  (relletier  £  Goriol).. 

B.  Acid,  —  Flat  needles  (Pelletier);  cfystals,  obtained  by  dis- 
solving aridne  in  a  slight  excess  of  sulphuric  add.  Does  not  lose 
wdght  at  210*^  (Manzini).  The  solution  exhibits  a  blue  fluoresoonae 
(Windder). 
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Hydriodate  of  Aricine,  —  A  solution  of  aridne  in  warm  dOute  add 
yields,  on  cooling,  lemon-yellow  needles,  very  slightly  soluble  in 
cold,  easily  soluble  in  warm  dcohol.  The  crystals  do  not  change 
at  200*",  but  cake  together  at  220^,  and  melt  to  a  dark  mass  at  250° 
(Manzini). 

at  120*  Manzini. 

0«N«H«0»    894    75-48 

HI 128     24-52    24*54 

0«N«H»C)",HI  ....    622    100-00 

ffydroddorate  of  Aricine.  —  When  aricine  is  exposed  to  a  current  of 
hydrochloric  acid  gas  at  120%  100  parts  of  it  take  up  8*52  parts  of 
hydrochloric  add  (1  at.  =  9*26  parts  HCl).  The  mass  becomes  warm, 
without  meltinff,  assumes  a  yellow,  firfterwards  dark-orange  colour, 
and  when  dissolved  in  alcohol  and  evaporated,  leaves  an  amorphous 
brown  gum.  —  A  solution  of  aricine  in  warm  aqueous  hydrochloiic  add 


J 
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jields,  on  coolings  cryBtals  which  lose  their  water  of  crystalliaation  in 
a  ▼acaam,  and  nothing  more  at  120^  (Manzini). 

ai  130^  Manzini. 

C«1PH*0»  ..^. 894       ^      91-76 

HCl ^      86-6     8-24    888 

(WnHW»,Ha  ....    480-6    100-00 

CMoropIatincUe  of  ArieniA.  —  Lemon-yellow  precipitate,  very  slightly 
soluble  in  water,  but  easily  soluble  in  alcohol,  from  which  it  ciystallises 
on  spontaneous  evaporation  (Mansdni). 

<d1B(r.  MaaanL 

C«N«H«08 ^ 894       66-67 

HO« 107-6    17-91 

Pt 98*7    16-42    16^1 

C«iraP»0»,HCl.PtCP  600-2    10000 

Aricine  dissolves  in  akohol  more  eas3y  than  dachcHiine,  less  easily 
than  quinine  (Winckler)^    It  is  soluble  in  «tA«r« 


Appendix  to  Aricine^ 

Paricme. 

F.  L.  WnrcKLKB.    Itq>ert.  91,  145 ;  92,  29,  and  281 ;  N.  Bepeii.  1, 
11. 

To  be  distingiiished  from  aridne.  Discovered  by  Windder  in 
1845  in  China  Jam  fusca  from  Para  (Wiggers,  404),  and  at  first 
mistaken  for  aricine  (p.  568),  but  afterward  found  to  be  an  inde- 
pendent body. — It  occurs  also  in  a  bark  resembling  Cortex  cariboBus 
iCfuna  de  Para  ruhrat  (Kr.)]  (Win(*ler,  Bepert.  96,  841). 

PrqHjration.  The  finely  powdered  bark  is  exhausted  by  thrice  boil- 
ing it  with  three  times  its  weight  of  80  p.  c.  alcohol.  The  extracts  thus 
obtained  are  freed  from  the  greater  part  of  the  alcohol  by  distillation, 
and  the  residue  is  evaporated  to  dryness,  triturated,  and  digested 
with  warm  hydrochloric  add  containing  -^th  of  the  fimiing  acid,  which 
leaves  a  portion  undisadved.  The  dissolved  paricine  is  precipitated 
with  carbonate  of  soda,  washed,  dried,  dissolved  in  ether,  and  recovered 
from  the  solution  by  evaporation ;  then  dissolved  in  very  dilute  hydro* 
chloric  add,. treated  with  animal  charcoal,  and  again  predpitated  with 

carbonate  of  soda.  The  portion  remaining  nndiasolTed  in  the  first  treatment 
with  dilate  hydrochloric  acid  may  be  fireed  from  a  red  compound  by  heating  it  with 
aqneons  carbonate  of  soda,  after  which  adds  take  up  more  paricine  from  the  residue. 
Paricine  thua  obtained  leares  a  slight  residue  when  dissolyed  in  dilute  sulphurie 
aoid. 

Properties.  Yellow  amoiphous  resinous  mass.  Hydrate  ofparieine^ 
containing  5*08  p.  c.  of  water,  predpitated  from  the  acid  solutions  by 
anmionia  or  alkalis,  forms  a  white,  very  loose  powder.  Tastes  very 
bitter. 
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According  to  the  (preliminary)  analyses  of  Weidenbasch,  paridno 
is  represented  by  the  formnla  C^N^H^O":  the  phosphate,  hydio- 
chlorate  and  chromate  contain,  in  combination  with  the  amount  of  pari* 
dne  represented  by  this  formula,  1  atom  of  acid  and  1  atom  of  water. 

Paricine  is  coloured  greenish-yellow,  afterwards  a  fine  dark-green 
by  nitric  acid  of  sp.  gr.  1*4 ;  also  by  oil  of  vitriol,  and  is  decomposed 
by  the  latter  add. 

It  is  wetted  with  difficulty  by  water,  and  dissolves  very  slightly. 
«—  It  is  soluble  in  dilute  adds  (more  slowly  after  drjring),  forming 
colourless  or  yellow  amorphous  salts.  The  sulphate  and  hydrochlorate 
are  predpitated  from  their  neutral  solutions  by  hydrochloric,  nitric^  or 
sulpnuric  add,  the  predpitates  being  soluble  in  water. 

Phosphate  of  Pa)'icine.  —  Precipitated  from  the  hydrochlorate  by 
phosphate  of  soda.  Resembles  the  hydrate  (Winckler).  Contains 
14*86  p.  c.  PO*,  and  2*06  p.  c.  of  water  (Weidenbusch), 

Sulphate  of  Paricine,  —  A  solution  of  paridne  in  warm  dilate  sul- 
phuric acid  solidifies  on  cooling  to  a  firm  jelly,  which  dries  up  to  a 
brown,  translucent,  horny  mass,  turning  opaque  when  warmed, 
triturable  to  a  white  powder,  and  containing,  ariber  drying  at  100% 
7*79  p.  c.  of  sulphuric  add  (Winckler). 

^  Hydrochlorate  of  Paricine,  —  A  solution  of  paridne  in  hydrochloric 
add  leaves  on  evaporation  a  colourless  friable  resin,  which,  according 
to  Weidenbusch,  contains  8*53  p.  c.  of  water. 

ChromcUe  of  Paricine.  —  Contains  2*3  p.  c  of  water,  and  16*4  p.  c. 
of  chromic  acid  (Weidenbusch). 

Hydrochlorate  of  paricine  precipitates  mercuric  chloride  (Windder). 
It  throws  down  a  yeuowish-wnite  amorphous  precipitate  from  iodomer^ 
curate  of  potassium  (DelfFs). 

Chloroplatinate  of  Partctfi€.  —  Resembles  the  quinine- salL  Banm 
vigorously  when  heated.  Contains  3  p.  c.  of  water,  and  15  to  16  p.  c 
of  platinum  (Winckler). 

Paricine  dissolves  easily  in  alcohol  and  ether. 


Bracine. 

C«N«H»K)*  =  C^mBfK^,B.\ 

Pelletieb  &  Caventou.     Ann,  Chim.  Phys,  12,  113;   J.  Pharm,  2; 

529  ;  Schw.  28,  32 ;  Gilb.  63,  322 ;  Ann.  Chim.  Phys.  26,  53. 
Meeck.    N.  Tr.  20,  1,  134. 
DuFLOS.    Schw,  62,  68. 

Ldsbig.     Pogg.  21,  22,  and  487.  — -inn.  Pharm.  26,  53 ;  29,  62. 
Regnault.    Ann,  Pharm.  26,  20 ;  J,  pr.  Chem.  16,  267.  —  Ann*  Phamu 

29,  59. 
Pelletier.     Ann,   Chim.  Phys.  63,   176;   Ann,  Pharm.  22,   121.— 

J.  Pharm.  24,  159 ;  Ann.  Pharm.  29,  53;  /.  pr.  Chm.  1^  180. — 

Ann.  Chim.  Phys.  54,  186. 
Yabkentrapp  &  Will.    Ann.  Pharm.  39,  285. 
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DoujTTBS.    Jnn.  Phcarm,  65,  214;  Kopp^a  Jahi^her.  1847  and  1848, 

629. 
SxBBCKXB.    Ann.  Pharm.  91,  76 ;  If.  Ann.  Chim.  Pkys.  42, 366 ;  KoppU 

Jdhrether.  1854,  520. 

DiBOoveied  by  Pelletier  &  Gaventoa  in  1819. —Occurs  in  the  bark 
of  Sirychnoe  Nux  vomica  and  in  false  anmstura  bark ;  also,  together 
witli  st^chnine,  in  Nux  vomica^  sparin^y  in  Ignatius'  beans  and  in 
Upas  Tieut^.  See  p.  480. — A  South  American  arrow  poison  from 
Gnenia,  known  as  Chiba  longa^  contains  brucine,  but  no  strychnine 
(Pahn,  Pharm.  Yiertelj.  11,  552). 

Preparation.  1.  JFVom  Nux  vomica,  —  In  the  preparation  of  strych- 
nine by  the  method  described  at  p.  480,  brucine  remains  dissolved, 
together  with  colouring  matter,  in  the  alcohol  of  84  p.  c.  employed,  and 
is  obtained  as  sulphate  by  evaporating  the  alcoholic  solution  to  a 
cmrup,  neutralising  with  cold  dilute  sulphuric  acid,  and  setting  the 
hquid  aside  for  some  days ;  the  salt  then  crystallises,  and  is  to  be 
separated  from  the  black  mother-liquor  by  pressing.  The  crystals  are 
dissolved  in  water,  and  the  solution  is  decolorised  with  animal  charcoal 
and  precipitated  by  ammonia,  which  throws  down  a  portion  of  the 
bmdne,  the  remainder  crystallising  from  the  ammoniacal  liquid  on 
exposure  to  the  air.  The  crystals  are  purified  by  recrystaUisation 
from  boiling  alcohol  of  80  p.  c.  (Coriol  &  boubeiran,  N.  J.  Pharm,  45, 
281). — Wittstein  (DarstelL  undPrvfung^  215)  evaporates  the  alcoholic 
mower-liquor  of  strychnine  to  dryness  with  a  quantity  of  binoxalate 
of  potash  amounting  to  -^ih  of  the  weight  of  the  nux  vomica  em- 
ployed, then  triturates  the  residue,  and  digests  it  for  two  days  with 
absolute  alcohol  at  0^.  The  undissolved  portion  is  again  washed  with 
ice-cold  absolute  alcohol  so  long  as  it  imparts  a  colour  thereto,  and  is 
then  dissolved  in  warm  water,  heated  to  volatilise  the  whole  of  the 
alcohol,  and  agitated  for  several  days  with  a  quantity  of  magnesia 
equal  to  -r^Tfth  of  the  weight  of  the  nux  vomica  employed.  The  pre- 
cipitate thereby  produced  is  collected  and  exhausted  with  90  p.  c. 
alcohol,  and  the  tincture  is  concentrated  and  placed  in  the  cold ;  the 
brucine  then  collects  at  the  bottom  in  the  form  of  an  oil,  which  after- 
wards crystallises.  In  this  way  10  pounds  of  nux  vomica  yield 
6  drachms  of  brucine  (Wittstein). 

2.  From  false  Angustura  hark.  —  The  bark  is  freed  from  fat  by 
ether,  and  boiled  repeatedly  with  alcohol;  the  tincture  is  evaporated 
and  the  residue  dissolved  in  water ;  the  greater  part  of  the  colouring 
matter  is  precipitated  with  basic  acetate  of  lead ;  the  liquid  is  filtered 
and  freed  from  excess  of  lead  by  hydrosulphuric  add ;  and  the  filtrate 
is  boiled  to  throw  down  a  little  strychnine,  mixed  with  a  quantity  of 
magnesia  equal  to  -j^ih  of  the  bark,  again  filtered,  and  evaporated : 
a  granular  mass  of  brucine  then  remains,  together  with  colouring 
matter.  The  brucine  thus  obtained  is  converted  into  oxalate  by  the 
addition  of  oxalic  add,  and  the  salt  is  treated  with  ice-cold  absolute 
alcohol,  which  takes  up  colouring  matter.  The  remaining  pure  oxalate 
of  brucine  is  decomposed  by  evaporating  it  with  magnesia  and  water, 
and  the  dry  mass  is  exhausted  with  alcohol  and  the  tmcture  evaporated 
to  CTVstall&ation  (Pelletier  &  Gaventou). 

The  hydrated  crystals  are  still  to  be  freed  from  water  by  heating. 
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Propertiit.    Anhydiotis  bradne  melts  a  little  aboTe  IOC*  to  a 
colourleBs  liquid,  which  solidifies  to  a  brittle  wax  on  cooling*     Ses 

Very  small  quantities  of  brudne  cautious^  heated  on  platinom 
foil  in  the  manner  described  under  strychnine  (p.  484),  yield  on  the 
superposed  glass  plate,  a  whitish  depout,  in  which  round  granuleB 
are  yiaible  imder  a  magnifying  power  of  80  diameters ;  but  if  the 
bruoine  is  too  strongly  heated,  fatty  drops  also  make  their  appeai'anoe. 
On  addition  of  water,  the  granules  ooUect  in  denser  groups  without 
becoming  crystalline :  aq^ueous  ammonia  likewise  produces  no  ciystah 
but  unites  the  granules  m  deep-yellow  oily  drops.    Strong  nitric  acid 
colours  the  granules  deep  orange-yellow ;  dUute  nitric,  hydrochloric, 
or  sulphuric  acid  prodooes  crystalline  formations  which  rapidly  dis- 
appear.   Dilute  chromic  acid  dissolves  the  granules  only  slowly  and 
incompletely,  but  produces  dark*yeilow  prisms  and  stars  at  the  edges 
of  the  microscopic  drops  (Helwig,  AnaL  ZeiUckr.  89  49). 

DunoM  k 

Pellatier.      Liebig.   S^gaudt  Bttling.  StndBW. 

i6  0  ................  a76  ....  70-00  ....  7411  ...  09*90  ....  09*96  ....  09*88  ....  70H)0 

2  N  «. 28  ....  7-10  ....  7*22  ....  5*07  ....  707 

26  H ..............    26  ....  6*64  ....  6*62  ....  6*66  ....  6*77  ....    6^6  ....    6*70 

8  O 64  ....  16*26  ....  12*16  ....  18*87  ...  16*21 

O^WH^H)"  ....  894  ....  10000  ....  100*00  ....  100*00  ....  100*00 

The  abore  fonnulft  was  ettabUihedbr  Begnault  aad  BoIlfuB.  Barlier  lbrmiih» : 
C^?ra»0*  (Dumae  &  PeUetiert;  CWH»0»,  afterwarda  C^^BPQ^  (Liebig) ; 
C«N»H»«0«  (Begnault);  0«*N«HW'  (Vawentrapp  k  Will).— Iwmerio  inUi 
flriobe  (p.  668). 

Dtcompo9iti(mB.    1.  Bruoine  h^aUi  above  its  meltiug  point  yielda 
eombustible  gas  and  a  yery  little  carbonic  acid,  together  with  water, 
acetic  add,  and  a  large  quantity  of  empvreumatic  oil,  but  no  ammonia 
(Pelletier  and  Gaventou).  —  2.  W  hen  melted  on  platinum-foil  and  then 
mcfCQ  strongly  heated,  it  takes  firt^  and  leaves  a  bulky,  easily  combustible 
<mider  (Mer&).— 3.  In  the  decomposition  of  its  salts  by  electrobfsis^ 
there  appears  at  the  positive  pole  the  red  colour  which  is  likewise  pro- 
duced by  the  action  of  nitric  add  (Pelletier  &  Couerbe).   it  befaaTes  in  the 
game  way  aa  morplune  (xri,  426)  (Hlasiw^tc  k  Boohleder). -^  4.  It  forms  a 
peculiar  compound  with  iodine  (see  below).  —  Bromine  forms   with  it 
bromobrucine  (Laurent).    Bromine-water  produces  a  brown  precipitate 
in  aqueous  brudne  (Duflos).  •— >  5.  Chlorine  gas  passed  into  water  in 
which  brucine  is  suspended  dissolves  the  brudne,  fonning  a  yellow 
neutral  liquid  which  turns  acid  and  assumes  a  rose-red  to  bl<K>d-red 
colour,  and  afterwards  loses  its  colour  and  deposits  a  small  quantity 
of  yellowish  flocks.    When  neutralised  with  ammonia  and  evaporated, 
it  leaves  sal-ammoniac,  coloured  red;  from  the  blood-red  solution 
ammonia  throws  down  an  amorphous,  bitter,  non-poisonous  resin. 
Aqueous  hydrocfalorate  of  brucine  is  likewise  coloured  by  chlorine, 
without  forming  an  insoluble  product,  as  is  the  case  with  strychnine 
(Pelletier),  so  that  traces  of  strf  chnine  may  be  detected  in  brucine  by 
the  cloudiness  produced  on  passing  chlorine  into  the  solution  for  t^ 
minutes  (Lepage,  /.  Pharm,  26,  140).    Chlorine-water  colours   solu- 
tions of  brucine-salts  a  fine  piJe-red,  which  is  changed  to  yellowish- 
brown  by  ammonia. 
6.  Brucine  is  not  coloured  by  cold  otZ  of  vitriol,  but  assumes  a  yel!ow 
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oeklcir  "wiih  the  hot  liquid  (Eentin^;  Ony,  AwmL  Zeitachr,  1,  9S\ 
Bee  below.  —  7.  On  boiling  a  strong  station  of  the  hydrochlorate  wim 
nitrite  of  potash^  it  evolves  a  large  quantity  of  gas  burning  Tvith  a 
green-edged  flame  (A.  W.  Hofmanii,^im»  Pkarm.  75,  866). 

8.  Bmcine  assumes  a  dark-red  colour  when  nitric  acid  of  sp.  gr, 
1*4  is  poured  upon  it  (Pelletier  &  Cayentou),  becoming  hot  and  dissoiV'- 
ing,  with  evolution  of  combustible  gas,  the  residue  solidifies,  on 
cooling,  to  an  orange-coloured  mass,  from  separation  of  cacotheline 
(Gerhardt).  When  the  cacotheline  is  allowed  to  remain  in  contact 
with  the  nitric  acid  mother-liquor  for  a  few  hours,  it  is  converted  into 
another  chrome-yellow  body,  which  is  insoluble  in  water  and  explodes 
when  heated  (Gerhardt).  —  The  gas  evolved  is  a  mixture  of  nitrite  of 
methyl  (1  atom  of  which  is  produced  from  1  atom  of  bmcine),  nitric 
oxide,  and  carbonic  acid,  the  last  being  formed  from  oxalic  acid,  which 
occurs,  together  with  cacotheline,  in  the  residue.  In  this  reaction 
1  atom  of  brudne  yields  4  atoms  of  caribou  in  the  form  of  oxsdic  or 
carbonic  add: 

0*«N»HP«0» + 5K0«H  -0«N<H«OW + 0»H»0 Jf 0» + 0*BE«0« + aNO" + 4H0  (Btr.). 

Braoine.  Cacotheline.      Methylio       Ozalio 

nitrite.  aoid. 

Gkriuirdt  regarded  the  oombastible  gas  as  nitrite  of  ethyl,  free  from  nitric  oxide 
and  oarbonio  acid ;  and  according  to  liaorent,  the  gas  aoes  not  contain  carbonio 
acid.  Liabig,  bj  warming  the  xmxtnre  of  acid  ana  brudne,  obtained,  instead  of 
nitrite  of  methyl,  a  liquid  condensable  in  a  freesing-mixture,  boiling  at  70*  to  76% 
not  miscible  with  water,  and  heayier  than  dilute  nitric  acid  :  acooroinff  to  Strecker 
this  body  is  probablj  nitrate  of  methyl  obtained  by  the  employment  of  more  dilute 
nitric  acid.  Laurent  condensed  the  gas  obtamed  m>m  brucine  and  nitric  acid  to  a 
liquid  which  distilled  at  10*  to  16*,  burned  witb  flame,  eyolyinff  nitrous  fumes,  and 
contained  carbon  and  hydrogen  in  the  same  proportion  as  nitrite  of  ethyl.  This 
body  was  perhaps  a  mixture  of  nitrite  and  nitarate  of  methyl  (Kr.).  See  Liebig 
(Ann,  Pkmrm.  57,  94,  and  58,  iS94^  and  Gerhardt,  Laurent,  and  Bosengarten,  in  the 
memoirs  referred  to  under  cacotheline  (p.  858). 

The  fine  red  solution  of  brudne  in  excess 'of  nitric  acid  is  decolorised 
by  hydrosulphuric  add,  sulphurous  acid,  or  protochloride  of  tin;  it 
turns  yellow  on  warming  or  on  further  addition  of  nitric  acid,  where- 
upon protochloride  of  tin  [and  hydrosulphate  of  ammonia  (Fresenius)] 
immediately  produces  a  splendid  violet  coloration  and  precipitate 
(Pelletier  &  Caventou).  Fuming  nitric  acid  dissolves  brucine,  with 
considerable  intumescence,  forming  a  red  solution:  nitric  add  of 
ro.  gr.  1*2  dissolves  it  with  gradually  deejpening  brown-red  colour 
(Duflos). 

When  a  layer  of  a  solution  of  brudne  in  1,000  parts  of  water  is 
placed  upon  an  equal  bulk  of  oil  of  vitriol,  there  is  formed,  in  presence 
of  traces  of  nitric  acid^  a  rose-red  zone  whish  quickly  changes  to 
yellow  at  the  lower  edge.  This  reaction  may  be  employed  for  the 
detection  of  very  small  quantities  of  nitric  acid  (Kersting,  Ann, 
Fharm,  125,  254).  —  Brudne  covered  with  oil  of  vitriol  containing 
nitric  add,  prepared  as  described  at  p.  141,  vol.  xvi,  is  coloured  a 
transient  red,  changing  to  yellow;  the  addition  of  a  few  drops  of 
water  hastens  the  formation  of  the  yellow  colour.  The  solution  is 
again  turned  red,  afterwards  yellow  by  the  addition  of  particles  of 
oxide  of  manganese,  and  assumes  a  golden  yellow  colour  when  nearly 
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neatolized  or  when  Bapersatiirated  with  ammonia  (J.  Erdmann,  ^mc 
Fka/rnu  120, 188).  Brncine  pirepared  from  nux  vomica  is  coloured  rose* 
ledy  orange,  and  olive-green  by  oil  of  Titrol  (containing  nitric  acid  f ) : 
Iffiicine  from  fake  angostnra  bark  exhibits  purer  colours  whii^ 
cbange,  not  to  green  but  to  deep-yellow  (Merck).  Other  oxidisiiig; 
bodies  (see  xvi,  141),  added  to  the  sulphuric  acid  solution,  pro- 
duce a  red  coloration  in  the  same  way  as  nitric  acid  (Lefoit,  Bev. 
miau.  16,  855).  Permanganate  of  potash  colours  the  solution  in 
sulphuric  add  red,  brown,  orange,  and  yellow  (Guy);  chromate  of 
potash  colours  it  dark-green,  wiui  evolution  of  gas ;  peroxide  of  lead 
produces  no  effect  (Riegel,  N.  Br.  Arch.  58,  279). 

9.  When  1  part  of  crystallised  brudne  is  carefully  heated  with  10 
parts  of  water,  4^  parts  of  oil  of  vitriol^  and  oxide  of  manganeae^  an 
evolution  of  inflammable  vapours,  probably  of  methyl-alcohol,  takee 
place,  attended  with  frothing  of  the  mass.  Peroxide  of  lead,  mer- 
curic oxide,  and  chromate  of  potash,  employed  instead  of  oxide  of 
manganese,  act  in  the  same  way,  but  on  warming  1  part  of  brucine 
with  bidiiromate  of  potash,  2  parts  of  oil  of  vitriol,  and  2^  parts  of 
water,  carbonic  and  formic  acids  are  also  produced  (Baumert,  Jjnm, 
Fharm.  70,  887). 

The  volatile  product  posMsees  the  following  propeitiefl.  It  has  a  suffocating 
odour,  and  like  the  product  formed  by  the  action  of  nitric  acid  on  brucine,  ia 
eolourless,  oilj,  easily  inflammable,  and  bums  with  a  blue,  slightly  luminous  flame 
(liebig,  Jbm,  Pkarm.  65, 114).  It  reduces  nitrate  of  sUrer,  but  is  not  affected  hj 
potash-ley,  and  is,  therefore,  free  from  aldehyde  (Bosenearten,  Ann.  Pkarm.  65, 
il4).  When  freed  from  formic  acid  by  rectification  over  chalk,  and  dehydrated  as 
frr  as  possible,  without  warming,  by  carbonate  of  potash,  and  afterwards  by  chloride 
of  oaloram,  it  forms  a  transparent,  colourless  liqmd,  which  has  an  aromatic  odour, 
trams  with  blue  flame,  and  throws  down  metallic  silrer  when  boiled  with  nitrate  of 
nlyer  and  baryta-water,  yielding  a  volatile  add  in  combination  with  baryta.  It  has 
the  following  composition :— • 

Baumert.  Kerok.'* 

a.  (.  a.  i. 

2  0   ....    12    ....      87-6    ....      88-86    ....      8116    ....      34-6    ....      87*8 

4H  4    .^      12-6    ....      12-36    ....      12*41    ....      12-2    ....      12*4 

2  0    16    ....      60-0    ....      63-79    ....      6644    ....      53-3    ....      498 

0»HH>»     ^    82    ....    100-0    «..    lOOW    ....    100-00    ....    100-0    ....    lOOO 

a  waa  rectified  onoe,  h  twice,  oyer  chloride  of  calcium.  The  body  is,  therefore^ 
methylio  alcohol,  not  quite  free  from  water. 

10.  Brudne,  acted  upon  hj  peroxide  ofleadsjid  dilute  sulphuric  acidj 
yields  a  brown  amorphous  body,  soluble  in  alcohol,  and  a  black,  or 
in  thin  layers,  red,  amorphous  body,  insoluble  in  alcohol,  both  of 
which  are  coloured  red  or  yellowish-red  by  strong  nitric  acid  and  by 
oil  of  vitriol  (E.  Marchani^  N.  J.  Fharm,  4,  28 ;  J.  Chim.  m4d.  20, 
867). 

11.  Brucine  forms  derivatives  with  iodide  of  methyl  (Stahlschmidtl 
iodide  of  ethyl  (Qunning),  and  bihromide  of  ethylene  (Schad).  — 12.  It  is 
not  decomposed  by  the  alcoholic  fermentation  of  sugar,  or  by  putre- 
faction (Larocque  &  Thibierge,  J.  Chim,  mid.  18,  689). 

ChiMnationa, -^  K.  With  Water.  1.  Hydrated  Brucine.  —  Crystal- 
lises on  slowly  evaporating  an  alcoholic  solution  mixed  with  water  in 
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transparent  oblique  four-sided  prisms  (Pelletier  &  Caventou),  or  in 
radiated  groups  of  needles  (Merck).  By  rapid  evaporation  pearly 
laminsB,  resembling  boracic  acid,  are  obtained  (Pelletier  &  Caventou). 
—  Has  a  powerful  and  persistent  bitter  taste.  Poisonous,  though  less 
80  than  strychnine.  —  Rotates  a  ray  of  polarised  light  to  the  left ;  [a]r 
in  transparent  crystals  =  61'27*,  in  slightly  effloresced  crystals  = 
64'48°,  both  in  alcoholic  solution ;  in  solution  in  hydrochloric  acid  the 
rotation  is  only  =  13'97**,  but  it  is  restored  to  the  original  amount  by 
ammonia  (Bouchardat,  N.  Ann.  Chim.  Phys.  9,  213). 

Brudne  gives  off  the  whole  of  its  water  of  crystallisation  in  a 
vacuum  over  oil  of  vitriol  (Strecker),  or  when  heated  to  ISO"*,  or  till  it 
melts,  forming  anhydrous  brucine. 

Varrcntrapp 
Crystals,  Kegnault        Liebig.        &Will. 

CHWHMOS 894    ....      84-65 

8  HO 72    ....      15-45    ....    15-45    ....    1666    ....    14*60 

C«N*H»0»  +  8aq 466    ....    10000 

Or 

Varreiitrapp 
Crystals,  Bcgnault.       &  WiU. 

46  0    276  69-22  5900 

2N   28  601 6.65 

84  H  84  7-29  729 

16  O    128  27-48 

^ -       III  I-  - — ■ — ■ — ^ — . ^ 

0«N«H«0«  +  8aq •466    10000 

Aooording  to  Pelldtier  k  Dumas,  bracine  crystallised  from  water  contains  18*5 

I),  c,  whilst  that  cryBtallised  from  alcohol  contains  18*5  p.  c,  of  water  of  crystal- 
isation. 

2.  Aqaeoua  solution.  —  Brucine  dissolves  in  850  parts  of  cold,  and 
in  500  parts  of  boiling  loater  (Pelletier  &  Caventou) ;  in  768  parts  of 
water  at  18-75**  (Abl).  Crystallised  brucine  dissolves  in  320  parts  of 
cold,  and  in  150  parts  of  boiling  water  (Duflos). 

Brucine  is  insoluble  in  ammonia-water  (Merck):  potash  and  am- 
monia render  it  less  soluble  in  water.  It  is  precipitated  from  its 
aqueous  solution  by  potash-ley  immediately,  and  by  carbonate  of 
potash  on  standing  for  a  short  time  (Duflos). 

B.  With  Iodine.  —  Tincture  of  iodine  throws  down  from  brucine- 
salts  a  dense  kermes-brown  or  chocolate-brown  precipitate,  which 
dissolves  to  a  pale-brown  liquid  when  heated  (Simon,  Repert.  65,  194 ; 
V.  Planta).  The  orange-brown  precipitate  produced  by  biniodide  of 
potassium  in  solutions  of  acetate  of  brucine,  even  when  dilute,  dis- 
solves in  caustic  potash,  but  not  in  acetic  acid  (Wormley). 

A.  With  1^  atoms  of  Iodine.  —  Brown  precipitate,  thrown  down 
from  cold  alcoholic  brucine  by  tincture  of  iodine,  not  in  excess  (Pelle- 
tier).   According  to  Begnault  it  ciystallises  in  laminae. 

Pelletier. 

2  C^«N«H«0« 788    6741 

8  1 881    82-59    83-41 

■  -  -  ■  -    ■  - 

2  0«N*H«0s,3I ....    1169    10000 

B.  With  3  atoms  of  Iodine.  —  Bmcino  tnniR  brown  when  triturated 
VOL.  xvii.  2  p 
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with  iwliiie  and  water,  and  fonns,  on  lx)iling,  a  soft  resin,  wliicb  gives 
lip  only  traces  to  water,  dissolves  completely  in  boiling  alcohol,  forming 
a  solution  which  deposits  iodobrucine  as  a  brown  powder  on  cooling, 
and  afterwards  yields  white  crystals  of  hydriodate  of  bnicine.  —  Iodo- 
brucine turns  red  with  strong  nitric  acid  and  with  nitrate  of  silver 
^Pelletier).  According  to  Regnault,  this  compound  likewise  crystallises 
inlaminse. 

Felletier.        Begnault. 

46  C    276    86-62    3614 

2N   28    ,        3-62 

26  H  26    3-35     3-55 

8  0    64    8-26 

3  1 381    4916    46-60 

C*«N»H»0«,3I   ....    775    10000 

C.  With  Acida.  —  Brucinc  neutralises  acids  completely,  forming  very 
bitter,  generally  crystallisable  salts.  From  aqueous  solutions  of  bru- 
cine-salts,  the  alkaliw,  magnesia,  morphine,  and  strychnine  throw  down 
the  brucine  by  combining  with  the  acid.  The  precipitate  produced  by 
caustic  potash  and  its  carbonate  is  dense,  pulvenilent,  and  insoluble  in 
excess  of  the  precipitant :  it  is  converted,  by  combining  with  water, 
into  concentrically  arranged  needles,  visible  to  the  naked  eye.  Am- 
monia throws  down  oily  drops,  which  dissolve  in  an  excess  of  ammonia 
added  at  the  same  time,  and  crystallise  from  the  solution  in  needles : 
the  oily  drops  are  likewise  rapidly  converted  into  needles  (Fresenius). 
When  the  addition  of  ammonia  produces  an  evolution  of  heat,  the 
brucine  is  thrown  down  as  an  oil,  which  in  a  day  or  two  takes  up 
water  and  becomes  crystalline  (Pelletier  &  Caventou).  Bicarbonate  of 
soda  produces  in  solutions  of  brueine-salts,  after  standing  for  some 
time,  a  deposit  of  needles,  which  arc  insoluble  in  excess  of  the  precipi- 
tant, but  dissolve  in  the  carbonic  acid  set  free  on  adding  to  the  liquid 
a  quantity  of  hydrochloric  acid  insufficient  to  decompose  the  whole  of 
the  carbonate.  Bicarbonate  of  soda  throws  down  larger  crystals  from 
acid  solutions,  but  only  when  the  carbonic  acid  begins  to  escape 
(Fresenius).  A  solution  of  brucine  in  200  to  600  parts  of  water  con- 
taining tartaric  acid  is  not  precipitated  by  alkaline  bicarbonates  after 
addition  of  tartaric  acid  (Oppermann). 

Carbonate  of  Bnicine, —  The  very  easily  formed  solution  of  brucine 
in  water  containing  carbonic  acid  deposits  crvstals  free  from  carbonic 
acid,  having  a  pearly  lustre  and  arranged  m  long  feathery  forms. 
Alkaline  carbonates  added  to  brucine-salts  likewise  precipitate  brucine 
free  from  carbonic  acid  (Langlois,  Ann^  Ckim.  Phys.  48,  502 ;  Ann, 
Phann.  100,  374). 

Phosphate  of  Biticine, — Aqueous  phosphoric  add  neutralised  with 
brucine  does  not  yield  crystals  when  evaporated :  in  presence  of  an 
excess  of  acid,  the  solution  very  easily  yields  large  rectangular  tables, 
the  ends  of  which  are  formed  by  truncation-faces ;  the  crystals  are 
slightly  efflorescent  in  dry  air  and  easily  soluble  in  water  (Pelletier  & 
Caventou).  —  Phosphate  of  soda  produces  no  precipitate  in  nitrate  of 
bnicine;  it  produces  slight  flocks  in  the  sulphate,  and  throws  down  long 
thin  needles  from  the  hydrochlorate  after  12  hours  or  more  (v.  Planta). 

By  concentrating  and  cooling  a  solution  of  brucine  in  aqueous 
i:>ho8phoric  acid,  Anderson  (Ann.  Pluzmi.  66,  58)  obtained  short  thick 
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prisms  which  effloresce  in  the  air,  melt  in  their  water  of  crystallisa- 
tion at  100°,  and  solidify  to  a  resinous  mass  on  cooling.  They- 
dissolve  in  all  proportions  in  hot  and  somewhat  freely  in  cold  water. 


92  C  

...    552    

61-61    .. 
6-25 

•  •••                   vl   XMR          m^ 

....       1808 
7-92 

Anderson. 
6205 

4  N  

55  H 

...       55     .... 

M....       6'51 

1&  0  

P0»  

*■•            §  JL        •«.. 

2  C»«N2H»08  3H0,P0»  .... 

,.,«      o"0      .... 

....    10000     • 

By  digesting  aqueous  monosodie  phosphate  with  hnicine^  short  thick 
prisms  of  a  double  salt  having  the  formula  0«N«B:«K)*,NaO,2HO,PO» 
are  obtained  (Anderson). 

Hyposulphite  of  Brucine.  —  Formed  in  a  mixture  of  brucine,  hydro- 
sulphate  of  ammonia,  and  alcohol  on  standing  in  the  air.  —  Prismatic 
needles  which  lose  1*79  p.c.  of  water  in  a  vacuum  over  oil  of  vitriol 
(1  at.  =  1-8  p.  c.  nO).  Dissolves  in  106  parts  of  cold  water  (How, 
Pharm.  Centr.  1855,  95). 

In  a  vacuum.  How. 

46  C  276  56-67    56  68 

2  N  ; 28  5-74 

31 H  31  6  36    6  68- 

15  O  120  24-86 

2S    32    6-57 

'III  .  ■ .  -  .  I  ■  I         II..     I  ,1 .  ,         II .  I         .1,  ^.j.^,^— — ^  I      I  .   ■ 

C*«N'H2«0«,HO,8»02  +  4Aq    ....    487     100  00 

Sulphate  of  Brucine.  — A.    Neutral.    Long,  apparently  four-sided 
very  bitter  needles,  easily  soluble  in  water  and  slightly  soluble  in 
alcohol  (Pelletier  &  Caventou).     Loses  at  180^,  12  p.  c.  (Regnault), 
12-33  p.  c.  of  water  (Varrentrapp  &  Will)  (7  at.  =  12-25  p.c.  HO). 

•     Varrentwipp 
Dried.  Begnault.         It  Will. 

46  0 276  62-80  61-86 

2  N 28  6-32  6-38 

27  H 27  609  653 

9  0 72  16-25  16-45 

80» 40  9-04  8-78 8'87 

C4fl>'2ii3608,HO,SO»    ....    443    10000    lOO'OO 

The  air-dried  Bali  oontainB  64*14  p.c.  C,  and  6*62  H.  (Liebig)  (oalc  54*54 
p.  c.  C,  6-71  H.). 

B.  Acid.  — On  adding  sulphuric  acid  to  a  concentrated  solution  of 
the  neutral  salt,  large  crystals  are  rapidly  formed  from  which  ether 
takes  up  the  excess  of  acid  not  required  for  the  formation  of  the  acid, 
salt  (Pelletier  &  Caventou). 

Periodate  of  Brucine.  —  Obtained  from  periodic  acid  and  alcoholic 
brucine.  Fine  colourless  needles  producing  a  faint  explosion  when 
heated  (Langlois,  N.  Ann.  Chim.  Phys.  34,  278).  Dissolves  easily  in 
water  and  ^cohol,  forming  solutions  which  undergo  alteration  in  the 
air  (Bodeker,  Ann.  Pharm.  71,  64). 

2  P  2 
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lodaU  of  Brucine. — Iodic  acid  and  iodate  of  potash  produce 
neither  coloration  nor  precipitate  in  aqueous  brucine-salts  (Simon  ;  v. 
Planta).  The  colourless  salt  obtained  by  neutralising  aqueous  iodic. 
acid  with  brucine  breaks  up  on  evaporation  into  opaque  silky  crystals 
of  a  basic  salt  and  hard  four-sided  prisms  of  an  acid  salt  (Pelletier). 

Bj  diuolring  brucine  in  iodic  acid  ScrulUu  {dmn.  Chim.  Phyt.  45,  274)  obtained  a 
red  liquid  which  did  not  jield  distinct  crjitalsi  according  to  FeUietier,  becauee  he 
employed  an  exoeas  of  acid. 

Hydriodate  of  Brudiie.  —  Iodide  of  potassium  throws  down  from 
solutions  of  acetate  of  brucine  [containing  T^th  or  more  of  the  salt 
(Wormley)]  a  crystalline  precipitate  which  after  washing  with  water 
crystallises  from  alcohol  in  silky  needles,  soluble  in  a  large  quantity  of 
ammonia- water  (Merck).  Iodide  of  potassium  throws  down  from  the 
hydrochlorate  or  nitrate,  needles  or  laminaB,  and  from  the  sulphate,  hard 
prisms  (v.  Planta).  —  Tmnsparent,  four-cornered  laminaB,  or  very  short 

Erisms  obtained  from  iodide  of  potassium  and  sulphate  of  brucine,  or 
V  neutralising  hydriodic  acid  with  brucine.    Dissolves  more  freely  in 
alcohol  than  in  water  (Pelletier). 


46  0  

2  N  

CtyHaU. 

276    

28    

..      62-87    .... 

636 

617 
12*26 
24*34    .... 

Pelletier. 
....    63*62 

27  H 

8  O  

>•«•.•       27     ••••.* 

I   

127    

....    23*67 

C«N'H»0«,HI 

....     622     

..     10000 

Perchlorate  of  Brucine,  —  Pale-yellow  shining  prisms,  obtained  by 
neutralising  dilute  aqueous  perchloric  acid  with  brucine.  The  crystals 
give  off  5*4  p.  c.  water  at  170'',  and  detonate  when  more  strongly 
heated.  —  Dissolves  very  slightly  in  cold  water  and  alcohol,  and  less 
freely  than  the  corresponding  strychnine-salt  in  the  hot  liquids 
(Bodeker,  Ann.  Pharm.  71,  62 ;  Kopp's  Jahresber.  1849,  382). 

Chlorate  of  Brucine.  —  Chlorate  of  potaah  does  not  precipitate  nitrate  of 
hraciiie  (Simon).  By  dissolving  brucine  in  warm  aqueous  chloric  acid,  a 
red  liquid  is  obtained,  which  deposits  transparent  rhombohedrons 
resembling  calc-spar.  The  crystals  may  be  obtained  free  from  colour 
by  recrystalUsation.  Explodes  when  heated.  Dissolves  less  easily  in 
water  than  chlorate  of  strychnine  (Serullas,  Ann.  Chim.  Phys.  45,  280). 

Hydrochlorate  of  Brucine.  —  100  parts  of  dry  brucine  take  up  13-06 
parts  of  hydrochloric  acid  gas,  and  form  a  mass  soluble  without  residue 
in  water  (Liebig) ;  at  a  temperature  of  130**,  however,  only  9*29  parts 
of  hydrochloric"^  acid  are  retained  (Regnault)  (calc.  9*26  parts  HCl). — 
By  dissolving  brucine  in  warm  aqueous  hydrochloric  acid,  four-sided 
obliquely  truncated  prisms  and  needles  [small  tufts  of  needles  (Reg- 
nault)] are  obtained  on  cooUng  (Pelletier  &  Caventou).  The  salt  is 
permanent  in  the  air,  and  dissolves  very  easily  in  water  (Pelletier  & 
Caventou).    It  dissolves  freely  in  warm  creosote  (Reichenbach). 


460 
2N. 

27  H. 

80. 

CI 


Dried. 

Begnatilt. 

276       

...      64*11     ... 

68-88 

28        

650    ... 

6-64 

27       

6-27    ... 

681 

64       

...       14-86     ... 

14-96 

86-5    

8-26    ... 

7-81 

C**N»H«0«,HC1  ....     430*5     10000     10000 
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Iltfdrqfiuate  ofBrudm.  —  A  solution  of  brucine  in  warm,  moderately 
strong  hydrofluoric  add  yields  on  cooling,  small,  colourless,  right 
rhombic  prisms,  which  give  off  3*34  p.  c.  of  water  at  lOO'^,  —  The  iMdt 
dissolves  in  water,  but  is  nearly  insoluble  in  cold,  and  but  slightly 
soluble  in  boilmg  alcohol  (Elderhorst,  Ann.  Fharm.  74>  79;  Kopf^ 
Jahreaber.  1860,  432). 

Nitrate  of  Brucine.  —  A  neutral  solution  of  brucine  in  nitric  acid 
yields  on  evaporation  an  amorphous  gum;  an  acid  solution  readily 
yields  large,  hard  four-sided  prisms,  with  dihedral  summits.  When 
heated  the  salt  turns  red  and  black,  and  then  takes  fire  with  slight 
explosion  (Pelletier  &  Caventou).  —  Loses  7'23  p.  c  of  water  at  ISO** 
(Regnault)  (4  at.  =  7-32  p.  c.  HO). 


46  C 
3N.. 
27  H 
14  0.. 


Dried. 

Begnault. 
mean. 

276    

42    

27     •••«.< 
112     

..      60-39    ... 

•«       yxn    ••• 

6-90    ... 

24-52    .... 

60-50 

8-92 
606 

24-52 

C«N2H»0«,H0,N0« ....    457    10000    10000 

Phosphantimonic  acid  (xiv,  227)  throws  down  from  aqueous  hydro- 
chlorate  of  brucine,  even  in  dilute  solutions,  a  fine  rose-red  precipitate, 
which  dissolves  when  heated,  and  reappears  on  cooling,  the  hquid 
then  acquiring  a  deep  crimson  colour  (F.  Schulze,  Ann.  Fharm.  109, 
179).  —  FhoBphoniolyhdic  acid  (xiii,  164)  throws  down  ochre-yellow 
flocks  (Sonnenschein) ;  an  orange-yellow  precipitate,  insoluble  in  nitric 
acid,  but  soluble  in  aqueous  ammonia  with  yellowish-green  colour^ 
turning  brown  on  boiling,  and  also  in  alkalis  (Trapp,  Euaa.  Fharm* 
Zeitschr.  2,  1 ;  Kopp*s  Jahre8bef\  1863,  702). 

Chromate  of  Brucine.  —  The  neutral  and  acid  chromate  of  potash 
throw  down  from  acetate  of  brucine  (even  from  solutions  containing 
only  Y^Vir*^  ^^  ^^®  alkaloid)  yellow  needles,  insoluble  in  acetic  acid 
(Wormley).  Neutral  chromate  of  potash  and  sulphate  of  brucine  yield 
small,  pale-yellow  prisms,  of  a  neutral  salt,  which  reddens  in  sunshine. 
Chromic  acid  and  binidne  form  micaceous  crystals  of  an  acid  salt,  easily 
decomposed  by  light  (Andr^,  JV.  /,  Fharm.  41,  841 ;  Zidtachr.  Ch, 
Fharm.  5,  651).  —  Much  more  easily  soluble  in  water  than  the  cor* 
responding  st^chnine-salts  (Horsley). 

Brucine  partly  decomposes  the  sulphates  of  iron  and  copper,  forming 
double  salts  (Pelletier  &  Caventou).  —  Sulphate  of  brucine  does  not 
combine  with  ferric  sulphate  to  form  a  double  salt  (Will,  Ann.  Fharm. 
42,  111). 

lodomercurate  of  potassium  throws  down  from  brucine-salts,  a  white 
or  yellow  powder,  which  quickly  cakes  together  in  curdy  masses,  not 
perceptibly  soluble  in  hydrochloric  acid  (v.  Planta ;  Delffs).  Brucine, 
iodide  of  potassium,  and  mercuric  chloride  yield  a  double  compound, 
corresponding  to  that  obtained  with  strychnine  (p.  497),  somewhat 
soluble  in  water  (Groves). 

Chloromercurate  of  Brucine.  —  Mercuric  chloride  throws  down  from 
hydrocblorate  of  brucine  (from  the  sulphate  or  nitrate  only  after  addi- 
tion of  chloride  of  sodium)  a  dense,  opaque  precipitate,  which  turns 
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'ffrannlftr  on  Addition  of  hydrochloric  acid  or  aal-ammonlac  (r.  Planta). 
The  previously  acid  solution  is  neutral  after  precipitation  with  tnercmric 
chloride  (Oaillot,  Ann.  Chim.  Phys.  42,  265).  Concentrated  al<x>holio 
solations  of  mercuric  chloride  and  hydrochlorate  of  brudne  yield  small 
meedles,  which  diseolve  when  warmed  with  more  alcohol  and  hydn^- 
chloric  acid,  and  are  deposited  again  on  cooling  (Hinterb^ger,  u4it#K 
Fhcarm.  82,  811). 

at  100*.  Hinterberger. 

46  0   276       39-38    30  31 

aw  « 28       8-99 

27  H 27       8-86 400 

2Hg 200 2862    ........    27»4 

3  a  106-6    16-16 

8  0    64       9-12 

C«.N«H«0»,HC1  +  2HgCl  ....    7016    10000 

Terchlortde  of  gold  forms  with  bruclnc-salts  a  brownish-yellow  preci- 
pitate (Merck).  The  precipitate  is  reddish  grey-brown,  and  not  per- 
ceptibly soluUe  in  hydrochloric  acid  (v.  Plauta).  It  is  yellow  and 
amorphous,  and  perceptible  in  a  solution  containing  only  n^.W^^^  ^^ 
brucine  (Wormley). 

ChloroplatinaU  of  Brucine,  Bichloride  of  platinum  throws  down 
from  hydrochlorate  of  brucine,  a  dense  yellow  granular  precipitate,  not 
perceptibly  soluble  in  hydrochloric  add  (Robinet ;  v.  Planta).  The  pale- 
yellow  amorphous  precipitate  thrown  down  from  acetate  of  Inrucine 
quickly  becomes  crystallme  (Wormley).  —  Yellow  crystalline  powder, 
very  sparingly  soluble  in  cold  water  (Liebig).  It  is  decomposed  by 
prolonged  boiling  with  water  (Anderson,  Ann.  Fharm.  96,  205). 

Varrentnipp 
liebig.  A  WilL 
mean,  mean, 

c*«N*H»o« 894     ee-ee 

H01,C1«  107-6    17-91 

Pt   98-7    16-43     1616    16-52 

0«N«fl«0«,HCl,PtCl«     ....    eOO-2    100-00 

Chloride  of  iridium  and  sodium  throws  down  from  bnicine-salts  an 
ochre-yellow  or  red-brown  precipitate  insoluble  in  hydrochloric  acid 
(v.  Planta). 

Hydroferrocyanate  of  Brucine.  —  Shining  needles,  obtained  from 
ferrocyanide  of  potassium  and  nitrate  of  brucine  in  the  same  manner 
as  the  corresponding  strychnine  salt  A.  (p.  449).  Alcoholic  hydro- 
ferrocyanic  acid  throws  down  from  alcoholic  brucine,  an  amorphous, 
white,  acid  precipitate,  resembling  the  compound  B  obtained  from  1 
atom  of  strychnine  and  2  atoms  of  cyanide  of  iron. — The  needles 
deposit  a  blue  precipitate  when  boiled  with  water  (Brandis,  Ann, 
Pharm.  66,  266). 

Brandis. 
Needles,  dried  over  chloride  of  calcium.  mean. 

98  O    688  6I.-37    6i-22 

7N  98  10  72 

66  H 56  6-H     0-52 

18  O .,  141  16-74 

Fe 28  306 

2(C*WH»0«,HCy),FeCj  +  2H0  ....     914    10000 
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Hydrofetricyanate  of  Brucine.  —  Perricyanide  of  potassium  produces 
in  hydrochlorate  of  brucine,  on  standing  for  some  time,  crystals  which 
turn  blue  in  a  vacuum  (Dollf uss).  —  Dark-yellow  salt,  resembling  in 
other  respects  the  corresponding  strychnine-salt  (p.  500)  (Brandis). 

Flatinohydrocyanate  of  Brucine.  —  Six-sided  rhombic  tables,  obtained 
from  platinocyanide  of  potassium  and  brucine-salts  (Delffs,  N,  Jahrb. 
Fharm.  21,  31> 

HydromlphocyanaAe  of  Brucine,  —  Sulpbocyanide  of  potassium  throws 
down  from  acetate  of  brucine  a  white  curdy  precipitate,  which  slowly 
disappears  on  heating  (0.  Henry,  J.  Fharm.  24,  149).  The  precipitate 
thrown  down  from  hydrochlorate  of  brucine  is  granular ;  nitrate  and 
sulphate  of  brucine  yield  laminsB  and  tables  (v.  Planta).  Sidpho- 
cyauide  of  potassium  throws  down  from  dilute  hydrochlorate  of 
brucine,  tufts  of  microscopic,  very  thin  needles  (Anderson,  N'.  J. 
Phartn.  13,  443).  The  crystals  dissolve  easily  in  pure  water,  and  very 
easily  in  alcohol  after  pouring  off  the  mother-liquor,  in  which  they  are 
nearly  insoluble  on  account  of  the  presence  of  sulpbocyanide  of  potas- 
sium (Lepage,  J.  Fharm.  26,  140). — On  neutralising  a  solution  of 
hydrosulphocyanic  acid,  not  too  dilute,  with  alcoholic  brucine,  trans- 
parent laminae,  are  obtained,  which  do  not  lose  weight  or  melt  at  100^ 
and  are  moderately  soluble  in  water  (Dollfuss). 


48G 
3N 

27  H 
2S 
80 


Dollfuw. 

288     

...      63-57    ... 

63*23 

42     ..... 

9-27 

27    

...            O'itO      ... 

613 

32    

706 

64    

...      14-14 

C<«N'H»08,C'fNHS«     ....    453    10000 

The  salt   containB  12*90  p.  c.  of  hydrosulphocjanio   acid   (calo.  13*02  p.  c.) 
(DolUoBs). 

Oxalate  of  brucine  crystallises  in  long  needles,  especially  in  presence 
of  excess  of  acid. — Acetate  of  brucine  is  very  easUy  soluble,  and  not 
crystallisable  (Pelletier  &  Caventou).  —  Neutral  lactate  of  brucine  dis- 
solves brucine  (Coriol,  /.  Scienc.  Fhys.  3,  247). 

Tartrate  of  Brucine.  —  See  p.  216.  By  dissolving  tartaric  or  anti- 
tartaric  acid,  together  with  1  or  2  atoms  of  brucine,  iu  water  or  alcohol, 
four  different  salts  are  obtained. 

A.  Dextrotartr  ate  of  Brucine.  —  a.  Semi-acid. — This  salt  is  imme- 
diately deposited,  in  faminsB,  on  mixing  2  atoms  of  alcoholic  bruciue 
with  1  atom  of  alcoholic  tartaric  acid.  The  crystals  when  prepared 
with  95  p.  c.  alcohol,  contain  11  atoms  of  water.  They  lose  9*2  per 
cent,  of  water  at  100°,  and  10  p.  c.  at  150°,  and,  therefore,  retain 
1  atom  at  100"*  (Pasteur). 

Faateur. 

2  C*«N«H»08    788    75-99 

C8H«0« 150    14-46 

10  HO 90    8-68    9-20 

HO 9    0-87    0-80 


2  C*^N*H»0«,C«H«0«  +  llaq 1037    100*00 
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If  in  the  preparation  of  this  salt  the  brudne  be  dissolved  in  warm 
aqueous  tartaric  add,  large  transparent  crystals  with  16  atoms  of 
water  are  obtained  on  cooling.  These  crystals  lose  15  atoms  of  water  at 
100^,  and  the  remaining  atom  at  150^  at  which  temperature  thej 
become  coloured  (Pasteur). 

Pasteur. 

8  C»N«H»0« 788  72-82 

C^H«0" 150  18-86 

15  HO 186  12-48    1270 

HO ......  9  0-84    0*62 

2  C^N'H^O'.O'^HfO"  +  16aq 1082 100-00 

Tho  salt  dried  at  100*  oontaiiis  62*99  p.c  C,  and  6*84  H.  (Pasiecr)  (by  cade 
63-25  p.  c.  C,  6-29  H.). 

b.  Mono-acid.  —  This  salt  is  deposited,  immediately  and  completely 
as  a  granular  crystalline  powder,  on  mixing  the  alcoholic  solutions  of 
bruciue  and  tartaric  acid.  When  crystallised  from  water,  it  does  not 
lose  water  at  100''  to  ISO"*,  but  becomes  slightly  coloured  at  20C 
(Pasteur). 


54  C  

2  IC  

...    824    .... 
...       82     M.. 

•«.       Xvv      .... 

....      59-55    ... 
5-14 

....       29-43 

Pasteur. 
59-83 

82  H  

6-19 

20  O  

C?«N«H««0»,a»H«0« 

•••       vVV       •«.. 

....    100-00 

B.  Antitartrate  of  Brudne,  —  a.  Semi-acid.  —  Deposited  after 
some  hours,  in  hard  satiny  nodules,  on  mixing  solutions  of  its  con- 
stituents. It  crystallises  with  the  same  proportion  of  water  from 
alcohol  of  95  p.  c,  and  from  water.  Effloresces  more  easily  than  the 
dextrotartrato.  Loses  27  atoms  of  water  at  100",  and  the  last  atom  at 
140°  (Pasteur). 

Pasteur. 

2  C^N'H^O*  788    66-22 

JCmny^ 150 12-61 

27  HO  248    20-48    .    20*66 

HO 9    0-75    1-03 

2  0«N»H»0»,C«H«0»  +  28aq 1190    100-00 

b.  Mono-acid,  —  Loose  silky  scales  and  slender  needles,  which 
crystallise  with  the  same  proportion  of  water  from  95  p.  c.  alcohol  and 
from  water.  The  salt  effloresces  easily.  It  loses  9  atoms  of  water  at 
lOO'',  and  the  last  atom  at  150°,  evolves  an  odour  of  caramel  at  190% 
and  carbonises  without  melting  (Pasteur,  N.  Ann.  Chim.  Fhya.  88, 
472). 

Paateur. 

C«N«H»0«    894      6216 

0»HH)M    150      23-66 

9  HO   81      12-77    13-30 

HO   9        1-41     1-20 

C^«N'H»O^C«H«0'»  +  lOaq 634    100  00 

Tartrate  of  Antimony  and  Brudne,  —  Obtained  in  the  same  way  as 
the  corresponding  quinidinc-salt  (p.  302).  —  Short  brittle  crystals 
(Stenhouse,  Ann.  Fharm.  129,  2G). 
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CryttaU,  Stenhoiso. 

64  0    824  47-68 460a 

2  N    28  412 

81 H    81  4-56    4-64 

22  O 176  25-90 

Sb  120-3  17-74    17-88 

C«N«H»0«,HO,SbO*,0«H<OW    ....    679-3    100*00 

Alcoholic  picric  acid  throws  down  from  brucine-salts  a  yellow  or 
greenish-yellow  precipitate,  which  dissolves  with  difficulty  in  hydro- 
chloric, nitric,  and  acetic  acids  (Kemp ;  Wormley,  Eepert.  Chim,  pure  2, 
430;  Chem.  NewSy  1860,  65).  —  Tannic  acid^  tincture  of  galls,  and  infusion 
of  gallsy  produce  dense,  dirty- white  precipitates,  which  dissolve  in 
acetic  acid  (Duflos ;  Wormley),  but  not  in  hydrochloric  acid(v.Planta). 
Tartaric  acid  prevents  the  precipitation  by  tannic  acid,  but  on  neutral- 
ising the  liquid  with  ammonia  a  precipitate  soluble  in  excess  of  am- 
monia is  thrown  down  (Oppermann).  —  Brucine  behaves  in  the  same 
manner  as  quinine  (p.  294)  towards  okk  acid  and  oUve  oil  (Attfield). 

Picrotoxin  with  Brucine.  —  On  boiling  1  part  of  brucine  with  4  parts 
of  picrotoxin  and  water,  and  filtering,  the  filtrate  solidifies  to  a  mass 
of  flexible,  opaque,  white  crystals,  which  may  be  recrystallised  with- 
out change.  The  compound  is  decomposed  by  the  electric  current,  and 
by  alkalis  (Pelletier  &  Couerbe,  Ann,  Chim,  Phys,  54,  186). 

Brucine  dissolves  very  easily  in  alcohol  (Pelletier  &  Uaventou) ;  in 
1*5  parts  of  alcohol  (Cap  &  Garot) ;  easily  in  cold  alcohol  of  20°  B., 
and  in  absolute  alcohol  (Merck).  —  It  is  insoluble  in  ether  (Pelletier  & 
Caventou).  Dissolves  in  If  parts  (Pettenkofer),  in  7  parts  of  chloroform 
(Schlimpert) ;  in  70  parts  of  glycerin  (Cap  &  Garot) ;  in  cold  creosote 
and  abundantly  in  warm  joiicawar  (Reichenbach).  — It  dissolves  very 
slightly  in  volatile  oils,  and  is  insoluble  in.  fat  oils  (Pelletier  &  Caventou). 
According  to  M.  Pettenkofer,  it  dissolves  in  56  parts,  according  to 
Cap  &  Garot  in  120  parts  of  fat  oil. 


Conjugated  Compounds  and  Derivatives  of  Brmine. 

Bromobrucine. 

C^^N^BrH'W  =  C«N»BrnMO«,H». 

Laurent.    N.  Ann,  Chim,  Phys.  24,  314 ;  Ann,  Pharm.  69,  15 ;  /•  pr, 
Chem.  46,  52  ;  Xopp's  Jahresber.  1847  and  1848,  629. 

A  solution  of  bromine  in  weak  spirit  is  poured  into  an  aqueous 
solution  of  sulphate  of  brucine  till  ^th  to  -^rd  of  the  bromine  is  thrown 
down  as  a  resin ;  the  supernatant  liquid  is  then  mixed  with  ammonia ; 
the  precipitate  is  dissolved  in  very  weak  spirit,  and  mixed  first  with 
boiling  water  containing  a  little  alcohol,  and  afterwards  with  pure 
water,  till  cloudiness  is  produced.  The  liquid  deposits,  on  cooling, 
brownish- white  needles,  which  contain  17*5  p.  c.  of  bromine  (bj  calc. 
16*91  p.  c  Br.),  and  turn  red  with  nitric  acid. 
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Methylbrucine. 

C*^N»H«K)«  =  C*«N»{C«H»)BPK)»,H*. 

fc5TAnL8CHMiDT.  Poffg.  108,  535 ;  abstr.  Ckem.  Centr.  1860,  216  5  Hepert. 
Chim.  purcj  2,  135  ;  Kopp's  Jahresber.  1859,  398. 

Form^imciii.— Obtained  onlj  in  aqueotu  solution  and  in  oombinafcioa   with 
acids. 

Iodide  of  methyl  converts  finely  powdered  brucine,  with  liberation 
of  heat,  into  hydriodat^  of  methylbrucine,  from  an  aaueous  solution  of 
which  the  iodine  may  be  separated  by  the  method  described  tinder 
melhylstrychnine  (p.  506).  The  colourless,  very  bitter  solution  of 
hydrate  of  methylbrucine  thus  obtained,  assumes  a  dark-red  coloar  on 
standing,  more  especially  when  heated,  and  leaves,  when  evaporated 
over  oil  of  vitriol,  a  brown  syrup,  which  dissolves  easily  in  water, 
evolves  carbonic  acid  with  acids,  but  does  not  yield  crystallisable  salts 
on  account  of  the  partial  decomposition  of  the  methylbrucine. 

Methylbrucine  in  the  form  of  sulphate  is  not  poisonous  to  rabbits  in 
doses  of  10  grains. 

Sulphate  of  Methylbrucine,  —  A.  Neutral  —  Radiated  crystals, 
having  a  bitter  taste  and  easily  soluble  in  water  and  alcohol,  obtained 
by  decomposing  hydriodate  of  methylbrucine  with  sulphate  of  silver  and 
evaporating  the  solution.  The  crystals  lose  13*9  p.  c  of  water  at  130"* 
(8  at.  =  13-61  p.  c). 

ai  130*.  Stahlschmidt 

C<"irH»0«,HO  417    91-25 

SO* 40    8-76    8-57 

C«N«H»(C»H')0",HO,SO»   ....    457    lOOW 

B.  Acid.  — >  The  salt  A  vields  with  sulphuric  acid  indistinct  crystals 
somewhat  less  easily  soluble  than  A  in  water  and  idcohol.  —  Loses 
6-44  p.  c.  of  water  at  130^  (4  at.  =s  6-64  p.  c). 

Dried,  Stahlsclimidt. 

0«5'HMO8,2H0  426    8419 

2  80' 80    15-81    15-97 

C46js'2H2»(CH')0«,2(HO,SO')    ....    606    10000 

Hydriodate  of  Methylbrucine.  —  Dissolves  in  hot  water  more  easily 
than  the  corresponding  salt  of  methyl-strychnine,  and  crystallises  in 
small  shining  lamin»  on  cooling.  The  crystals  lose  21*47  p.  c.  of  water 
over  the  water-bath  (16  at.  =  21'2  p.  c.  HO). 

Dried.  Stahlsofamidt. 

C«K^H»0»^   409    76-80 

I 127 23-70    24-22 

C«N«H«(0»H«)0«,HI  ....    636    100-00 

Hydrobromate  of  Methylbrucine.  —  Bromide  of  potassium  throws 
down  from  hydrochlorate  of  brucine,  on  standing  for  some  time,  a 
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crystalline  precipitate  which  crystallises  from  hot  water  in  small  shin- 
ing prisms.  — The  salt  dissolves  easily  in  water  and  alcohol.  —  Loses 
8-5  p.  c.  of  water  at  130°  (5  at.  =  8-4  p.  c.  HO). 

Dried.  StahlBchmidt. 

C*8N»H«08^H    409     83-64 

Br 80    16-36     15-74 

C«N»B?»(03H«}08,HBr    ....    489 10000 

Hydrochhrate  of  Methylhi'ucine,  —  Small  shining  crystals,  easily 
soluble  in  water  and  in  alcohol.  —  Loses  16 '6  p.  c.  of  water  over  the 
water-bath  (10  at.  =  16-8  p.  c.  IIO). 

Dried.  Stahlflchmidt. 

C«]!?'ir»0«,H  409       9201 

CI 85-5     7-99     8-15 

C«N2n25(C2H3)08,HCl  ....    4^44-5     100  00 

Mercuric  chloride  throws  down  from  hydrochlorate  of  metliyl- 
bruciiie  a  white  curdy  precipitate,  soluble  in  water  and  alcohol,  but 
insoluble  in  ether. 

Chloroplatinate  of  Methylbrticine,  —  Yellow  precipitate  crystallising 
from  water  in  fine  needles,  easily  soluble  in  water  and  alcohol,  insolu- 
ble in  ether.  Contains,  at  100°,  16-35p.  c.  of  platinum  (calc.  16*07 
p.  a). 

Chloroaurate  of  Methylbrudne,  —  Orange-yellow  precipitate,  which 
crystallises  from  a  solution  in  hot  water.  It  is  decomposed  by 
long  boiUng,  with  separation  of  gold.  Dissolves  with  difficulty  in  cold 
water,  easily  in  hot  water  and  hot  alcohol.  —  Contains,  after  drying  at 
100°,  26-47  p.  c,  of  gold  (calc.  26-34  p.  c). 


Ethylbrucine. 

C^N'H"^  =  C«N»(C*H»)n»0«,n«. 

T 

Gunning.    J.  pr.  Chem.  67,  46;  Kopp*8  Jahresber.  1856,  546. 
Vinehnicin. — Knotm  only  in  combination  with  water  and  acids. 

Hydriodate  of  ethyl-brucine,  obtained  by  mixing  alcoholic  bnicuie 
with  iodide  of  ethyl,  yields,  when  digested  with  oxide  of  silver,  iodide 
of  silver  and  hydrate  of  ethylbrucine,  the  latter  as  a  strongly  alkaline  Uquid 
which  becomes  coloured  and  absorbs  carbonic  acid  when  evaporated. 
It  decomposes  ammonia-salts  with  liberation  of  ammonia,  and  the 
salts  of  iron,  alumina,  and  zinc,  precipitating  the  hydrates,  and  re- 
dissolving  those  of  alumina  and  zinc.  It  reddens  nitric  acid  like 
bmcinc. 

Hydriodate  of  Ethylbrucine.  —  Crystallises  from  a  mixture  of  alco- 
holic brucine  and  iodide  of  ethyl  on  standing  for  some  time.  It  is  not 
decomposed  by  caustic  potash.  —  Dissolves  with  moderate  facility  in 
hot  alcohol.  The  salt  dried  at  100°  loses  1*65  p.c.  of  water  at  140* 
(I  at.  =  IG  p.  r.). 
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60  C    «.  800  ^  53-67    • 63-2$ 

2  N     28  6-01    4-70 

82  H    82  6-72    6*90 

9  0 72  12-88    18-27 

1 127  22-72    22-88 

C«N«(C*H»)H«*0»,HI  +  HO   ^..    669    10000    100-00 

Chlaroplatinate  of  Ethjlhrucine.  —  Golden-yellow  precipitate,  crys- 
tallising  from  boiling  water. 

Gunning. 

o*»N2ii»o«,na,a« 629-5  8427 

Pt 98-7    16-78    15  20 

C«Jf(C«H»)H»0»,H01,Pta'    ....    628-2    10000 


Compounds  obtained  froin  Bnicine  and  Bibromtde  of  Ethylene. 

L.  ScHAD.  Ann.  Pharm.  118,  207;  J.  pr.  Chem.  84,  248;  Chem. 
Centr.  1861,  908  ;  Repcrt.  Chim.pure  4,  46  ;  Kopp's  Jahresber.  1861, 
542. 

Powdered  brucine  is  but  sligbtlv  attacked  by  bibremide  of  etby* 
lene  at  ordinary  temperatures,  but  dissolves  rapidly  at  100^,  forming 
a  transparent  colourless  liquid,  which  solidifies  in  a  crystalline  mass  on 
cooling.  The  crystals  may  be  freed  from  excess  of  the  bibromide  by 
recrystallisation  from  boiling  water. 

The  inodorous  pearly  laminae  thus  obtained  are  Schad's  hydrated 
Bihydrobromate  of  Ethylene-brucine  or  Bromide  of  Brucine-bromethylene'- 
ammonium.  They  dissolve  easily  in  hot  water,  with  difficulty  in  abso- 
lute alcohol,  and  are  insoluble  in  ether.  The  aqueous  solution  is  not 
precipitated  by  ammonia  or  alkalis.  —  The  crystals  lose  8*56  p.  c. 
water  at  100°  (6  at.  =  8*49  p.  c). 

Sohad.     ! 


Dried. 

60  C   300  61-64    ........    61-46 

2  N  28  ........  4-80 

80  H 80  616    6-27 

8  0 64  10-99 

2  Br 160  27-62    2582 

(>«N>H»«(C*H0O«,2HBr     ....    682    100*00 

In  contact  with  silver-salts,  the  crystals  give  up  half  their  bromine, 
and  when  heated,  the  whole  of  the  bromine,  as  bromide  of  silver,  thus 
foi*ming  two  series  of  compounds  corresponding  in  every  respect  to 
those  obtained  in  the  same  way  with  strychnine  (p.  513). 

A.  Compound  containing  Bromine.  —  When  the  crystals  are  decom- 
posed with  nitrate  of  silver,  and  the  filtrate,  freed  from  excess  of  silver 
by  hydrochloric  acid,  is  precipitated  with  bichloride  of  platinum,  yellow 
flocks  are  obtained,  which  quickly  turn  crystalline,  and  contain  13*84 
p.  c.  of  platinum.  The  flocks  are  represented  by  the  formula 
C«62s2H»(C*n*Br)0',HCl,PtCl»  (calc.  18-95  p.c  Pt). 
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B.  Hydrate  of  Eth/lene-hrucine  free  from  Bromine.  [Brucinvinyl- 
AmmonmmoxydhydraJt  (Schad)].  Obtained  by  digesting  the  warm 
aqueous  solution  of  the  above  crystals  with  freshly  precipitated  oxide 
of  silver,  and  evaporating  the  strongly  alkaline  filtrate,  which  takes  up 
carbonic  acid  from  the  air.  There  remains  a  brown  viscid  varnish, 
which  neutralises  acids,  forming  salts. 

Sulphate. — -4cic?.  —  Large  transparent  crystals  which  effloresce 
and  decompose  in  the  air.  They  lose  3*1 1  p.  c.  of  water  at  lOO""  and 
the  remainder  (amounting  altogether  to  9-35  p.  c.)  at  130"*  (2  and  6 
at.  =  3-1  and  9-4  p.c.  HO). 

ai  100».  Schad. 

60  0  300    6415  54-23 

2  N  28    506 

84 H  34    6-14  .,      640 

14  0 112    20-21 

2S0»    80    14-44  14-44 

0«Nmw(C*H^)08,2(HO,80i)  +  4ftq 564    10000 

Chloroplatinaie.  —  Pale  lemon -yellow  precipitate  thrown  down  from 
the  hydrochlorate  by  bichloride  of  platinum. 

Schad« 
mean, 

50  0.... 300  47-90    4791 

2N 28  4-47 

29  H    29  4-63    4*75 

8  0    64  10-22 

Pt^ 98-7  15-76    15-63 

3  01  106-5  17-02 

0«N«H«(0«H*)0',Ha,Pt01«  ....    626-2    10000 


Appendix  to  Bruclne, 

1.  Igasurine. 

Desnoix.    N.  J.  Pharm.  25,  202 ;  Phann.  Centr.  1854,  654 ;  Phann. 

Viertdj.  4,  94.     Kopp's  Jahresher,  1854,  524. 
ScHijTZENBERGER.     Compt,  rend.  46,   1234;  Instit.   1858,   217;  N.  J. 

Phann.  35,  31 ;  Rep.  Chim.  pure,  1,  76  ;  /.  pr.  Chem.  74,  510  ;  Chem. 

Centr.   1858,  557 ;  Chem.   Gaz.  1858,  467 ;  Ann.  Pharm.  108,  348  ; 

Complete :   N.  Ann.  Chim.  Phys.  54,  65 ;  Kopp^s  Jahresher.  1858, 

374. 

Occurs  in  Ntix  vomica,  and  remains  in  solution  after  the  strychnine 
and  bnicine  have  been  precipitated  from  the  boiling  extracts  by  lime. 
The  filtrate,  when  concentrated  and  left  at  rest  for  some  days,  deposits 
crystals  of  igasurine,  which  are  to  be  dissolved  in  hydrochloric  acid, 
decolorized  with  animal  charcoal,  and  precipitated  by  ammonia,  after- 
wards ciystallised  from  alcohol  and  purified  by  again  dissolving  them 
in  hydrochloric  acid  and  precipitating  with  ammonia.  On  agitating 
the  ammonia-precipitate  with  the  mother-liquor,  it  takes  up  water 
and  becomes  crystalline. 
f 


690        PRIMARY  NUCLEUS  C«HW;  OXYAZO-NUCLEUS  C<«N«H«0«. 

The  crystals,  which  contain  10  p.  c.  water,  form  feathery  groups 
of  white  silky  needles  having  a  Tery  bitter  taste  and  a  poisonous 
action.  They  resemble  brucine  in  their  behaviour  towards  reagents, 
and  rotate  a  polarised  ray^  of  light  in  tlie  same  direction  and  to  nearly 
the  same  extent :  they  differ  from  brucine,  however,  in  being  pre- 
cipitated by  bicarbonate  of  potash,  even  in  presence  of  tartaric  acid ; 
moreover  they  are  soluble  in  200  parts  of  boiling  water,  from  which 
they  crystallise  very  rapidly  in  cooling,  whereas  brucine  dissolves 
only  in  500  parts  of  boiling  water  and  crystallises  slowly  (Desnoix). 

Igasurine  behaves  towards  oleic  acid  and  olive  oil  in  the  same  way 
as  quinine  (p.  294)  f  Attfield). 

Crystals  prepared  as  above  or  by  concentrating  the  mother- liquors 
of  strychnine,  and  occurring  in  commerce  as  brucine,  are  according  to 
Schiitzenberger,  a  mixture  of  different  bases,  of  which  he  found  in  one 
sample  as  many  as  five. 

A.  First  Sample.  —  This  specimen  formed  a  mixture  of  very  lopg 
and  short  needles,  separable  into  five  bases,  the  whole  of  which  were 
very  bitter,  poisonous,  assumed  a  red  colour  with  nitric  acid  like  bru- 
cine, dissolved  in  alcohol  much  more  easily  than  in  ether,  and  formed 
easily  crystalHsable  salts. 

On  boiling  this  specimen  with  water,  a  poiiion  dissolved,  whilst  the 
remainder  melted  to  a  semi-fluid  resin  which  dissolved  only  on  boiling 
with  a  very  large  quantity  of  water.  The  latter  solution  deposited  the 
whole  of  the  dissolved  matter,  on  cooling,  in  very  large  scales,  which 
were  formed  of  long  pearly  needles,  and  retained  their  form  when  re- 
crystallised : — a-igasurine. — The  solution  formed  by  the  first  boiling 
with  water,  decanted  at  the  boiling  heat,  deix^sited  three  bases  in  suc- 
cession on  cooling;  ft-igasurine  in  separate  needles  at  85°;  c-igasurine 
at  45° ;  and  d-igasurine  slowly  in  scales  at  30°  :  from  the  mother- 
liquor,  wliich  depf>sited  no  more  crystals,  bichloride  of  platinum  threw 
down  e-igasurine  as  platinum-salt. 

a-Tgasvrine.  C"N'B"0«.  Loses  18-2  p.  c.  of  water  at  130°  (6  at. 
=  12-38  p.  c.  IIO).  The  platinum-salt  contains  16*6  p.  c.  of  platinum 
(by  calc.  16-78  p.  c.  Pt).  —  Very  slightly  soluble  in  water. 

h'Igasurine.  C»N»n»*0".  Loses  12*7  p.  c.  of  water  at  130°  (C  at. 
=  12'44  p.  c.  IIO).  The  platinum-salt  contains  1679  p.  c.  of  platinum 
(by  calc.  16-84  p.  c.  Pt).  —  Slightly  soluble. 

c-Igasurine,  C*«N'H>*0*.  Loses  14-06  p.  c.  of  water  at  130°  (6  at. 
=  13*98  p.  c.  nO).  The  platinum-salt  contains  18*2  p.  c.  of  platinmu 
(by  calc.  18-32  p.  c.  Pt).  —  Soluble. 

d-IgasuriM.  C«*N»n»'0".  Loses  11*7  p.  c.  of  water  at  130°  (6  at. 
=  12-il  p.  c.  nO).  —  Soluble. 

e^Igasurine.  C"N«I1»0*.  The  platinum-salt,  C"N«n«0»,HCl,PtCl», 
contains  39-7  p.  c.  C,  5-1  IL,  and  18-52  Pt  (calc.  3998  p.  c  C,  4-81 II., 
18-27  Pt).  —  Easily  soluble. 
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Analyses  by  SchUtzenberger. 
2>rifrf  at  130". 

a. 

h. 

e. 

a. 

c 

N 
H 
O 

68-78    ., 
705    . 
6-94    . 

17-23    . 

....••        Do  o4 

;.    7-19 

6-54 
29-48 

• •« 

64-87    .... 

8-00    .... 

7-20    .... 
19-93    .... 

....       52-2 

....        7-3 

8-5 

...       820 

100-00    .. 

10000 

10000    .... 

;..,    1000 

CSalculations. 

o. 

I. 

c. 

d. 

44  0  .... 

2  N  .... 

26  H  .... 

8  0   .... 

6911 
7-33 
6-83 

16-73 

l«08 

36  0 

2N 

24H 

14  O 

....    56-86 
....      736 
....      6-81 
....    29-47 

86  0 

2N 

24H 

80 

....    6506 
....      8-43 
....      7-23 
....    19-28 

34  0  .... 

2  N  .... 

32  H .... 

16  0  .... 

52-04 
714 
816 

82-66 

C«N»E 

OWN'H^O" 

0»N2H«0« 

03«N2fl«OW 

B.  Second  Sample.  —  This  specimen  contained  only  one  base,  which 
resembled  e-igasurine  in  point  of  solubility,  and,  like  it,  formed  separate 
needles.  Loses  14-4  p.  c.  of  water  at  130°  (6  and  8  at.  =  12-61  and 
16'14  p.  c.  HO).  —  With  nitrous  acid  it  forms  oxyigasurine. 


42  0 

f'lffosurine, 
252     

.      67-38 
7-48    . 
8-02    . 
1712    , 

SohUtzenbemer. 
at  ISO**. 

67-22 

2  N 

28    

7-20 

30  H 

::.::  »o  :::;;: 

7-99 

8  0 

64    

17-59 

C*3N«fl»0« 

....    374    

.    10000 

10000 

C.  Third  Sample.  ^-  On  dissolving  the  sulphate  of  this  specimen  in 
boiling  water,  and  mixmg  the  solution  at  75"^  with  ammonia,  ^-igasu- 
rine  was  deposited  as  a  fluid  resin,  after  the  removal  of  which, 
A-igasurine  crystallised  in  needles,  and  subsequently  t-igasurine  in 
silky  needles. 

g-Igaaurine.  C**N'II**0".  Solidifies  rapidly,  and  is  obtained  from 
alcohol,  in  loose  crystals,  or  on  addition  of  water,  in  which  it  dissolves 
very  slightly,  in  scales.  Loses  11-5  p.  c.  of  water  at  130**  (6  at.  = 
11-79  p.  c).  The  platinum-salt  contains  1 5*9  to  16-1  p.  c.  platinum 
(calc.  16-17  p.  c  Pt.). 

h'Tgasurine.  C^^N'Il^O".  Loses  7-5  p.  c.  of  water  at  130°  (4  at.  = 
8-22  p.  a).    More  easily  soluble  than  g. 

I'lgasurtne.  C*»N«H"0".  Loses  14-56  p.  o.  of  water  at  180** 
(8  at.  =  15-04  p.  c).  The  platinum-salt  contains  15-7  p.  c.  platinum 
(calc.  16-12  p.  c.  Pt.).  —  Soluble. 

According  to  SohUtzenberzer,  at  130^. 


g.               Scb. 

A. 

Sch. 

• 

* 

8ch. 

42  C  .. 

....     62-37..  62-20 

420   

62-68..  62-4 

40C 

0911..  68-96 

2  N  .. 

....       6  93..     6.90 

2N 

6-97 

2N    . 

•  •  •  •  • 

6-90..     6-80 

28H  .. 

....       6-93..     6*75 

26H 

6-47..  6-6 

26  H 

6-40..     6-49 

12  0  .. 

23-77..   2415 

12  0 

23-88 

14  0 

27-69..   27-81 

C**N<H« 

»0»«  10000..  100  00 

C*«N"H««0»« 

100  00 

C^^B^H)'* 

10000..  100-00 
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Oxyigasurine. 

ScHuTZEKBBRGE£«     If.  Ann,  Chim,  Phys.  54,  65. 

On  heating  an  aqueous  solution  of  sulphate  of /-igasurine  to  boiling 
with  nitrite  of  potash,  an  effervescence  takes  place,  and  oxygasmine  is 
formed.  The  product  is  rather  more  soluble  in  water  than  igasurine, 
and  crystallises  from  the  solution  in  isolated  translucent  needles  after 
12  hours  only. 

The  needles  melt  in  their  water  of  crystallisation  at  lOO"*,  and  lose 
13-4  p.c.  of  water  at  130°  (8  at  =  13*68  p.  c.  HO).  — The  platinum- 
salt  contains  14-6  p.  c.  platinum  (calc.  14*95  p.  c.) 

€U  130*.  Schutzenberger. 

42  C 252  65-61  56-66 

2N.», 28  617  6-80 

80  H    80  6-61  6-74 

ISO 144  81-71  81-80 

0«N«H»0'«    ..„    464    10000    100*00 


2.  Curarine. 

C»NH»  =  C«Nn",H«. 

RocLm  &  BoussiNGAULT.    Ann.  Chim.  Phf/s.  39,  24 ;  abstr.  J.  Citim. 

mid.  4,  71 ;  Berg.  Jahresher.  9,  220. 
Pelletieb  &  Petroz.    Ann.  Chim.  Fhys.  40,  213;  N.  Tr.  19,  2,  107; 

Br.  Arch.  30,  288. 
A.  BucoKER.     N.  Bepeii.  10,    167 ;    N.  Br.  Arch.  110,  19 ;    Koj^'s 

Jahreaber.  1861,  767. 
W.  Preter.     Zeitschr.  Cli.  Phann.  8,  381 ;  N.  J.  Pharm.  [4],  2,  296  ; 

Compt.  rend.  60,  1346. 

Discovered  by  Buchncr,  sen.  {Toxikologie,  1827, 249),  and  afterwards, 
in  1828,  by  Roulin  and  Boussingault,  and  prepared  pure  by  Preyer.  — 
Occurs  in  the  aiTOW-poison  of  the  Indians  of  the  Upper  Orinoco,  which 
is  known  as  Curare  or  Urari,  and  is  obtained  from  the  sap  of  some 
species  of  Strychnos.  According  to  Henkel  {N.  Repert.  10,  164),  how- 
ever, the  following  varieties  are  to  be  disting^shed : — 

a.  Curare  from  Guiana,  the  arrow-poison  containing  curarine, 
occurring  in  earthern  vessels,  and  prepared  from  Bouhamon  guiantims 
and  Strychnos  cogens. 

• 

b.  Urari  from  Strychnos  toxifera  {Schamlurgh),  occurring  in  cala- 
bashes. This  substance  is  said  not  to  contain  any  active  constituent 
which  can  be  isolated. 

c.  East  Indian  arrow-poison  containing  strj'chnino.  Upas  radja  or 
Tiente. 
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According  to  A.  Buchner,  the  distinction  between  a  and  h  is  nn- 
foxmded,  the  curare  of  the  Indians  of  the  Upper  Orinoco  being  essentially 
identical  with  the  Urari  of  the  Rio  Yiipura  and  Rio  Negro,  as  well  as  with 
the  Wuraliof  Surinam,  in  support  of  which  view  Buchner  cites  the  ex- 
periments of  Pelikan  &  Trapp.  Milleroux  {CompU  rend.  47,  973) 
appears  to  hold  the  same  opinion.  Yon  Martius  described  as  Urari  an 
arrow-poison  in  earthen  vessels  brought  by  him  from  Northern  Brazil 
in  1821.  This  substance  was  employed  in  Buchner's  and  (as  curare) 
in  Honkers  experiments,  also  in  those  of  Wittstein  {Pharm,  Viertelj, 
8,  402 ;  N.  Br.  Arch.  100,  129),  who  supposed  it  to  contain  strychnine 
and  brucine.  This  last  supposition  was  contradicted  by  Wittstein's 
own  experiments,  and  was  also  shown  to  be  erroneous  by  Buchner 
and  Henkel. 

The  bark  of  Strychnos  toonfera  appears,  from  the  experiments  of 
Wittstein,  to  contain  curarine.  —  Preyer  found  curarine  in  the  fruit 
of  Paullinia  curare^  and  it  is  probable  that  curare  is  obtained  from  this 
fruit. 

Curare  is  obtained  by  exhausting  the  sap  and  bark  of  a  species  of 
Stiychnos  with  cold  water,  and  evaporating  the  extract,  together  with 
another  veiy  viscid  vegetable  extract.  It  forms  a  nearly  black  hygro- 
scopic extract,  very  bitter,  soluble  for  the  most  part  in  water,  and 
contains,  besides  curarine,  fat,  brown  resin,  red  colouring  matter,  gn^m, 
and  clay  (Boussingault  &  Roulin).  See  abo  Pelletier  and  Petroz.  It 
is  not  poisonous  when  taken  internally  in  small  quantities,  but  quickly 
produces  death  when  introduced  into  wounds  (Humboldt,  Ann.  Chim. 
Fht/8.  39,  80). 

Pnaparation  of  Curarine.  Powdered  curare  is  boiled  with  absolute 
alcohol  and  a  few  drops  of  caustic  soda ;  the  tincture  is  freed  from 
alcohol  by  distillation,  and  the  residue  is  mixed  with  water,  which 
throws  down  resin.  The  solution,  filtered  from  resin,  is  precipitated 
by  phosphomolybdic  acid,  and  the  precipitate  is  decomposed  by  drying 
witn  hydrate  of  baryta,  and  afterwards  exhausted  with  absolute 
alcohoL  From  the  solution  thus  obtained,  anhydrous  ether  throws 
down  white  flocks,  which  rapidly  dehquesce  to  a  brown  oil  in  the  air, 
and  rarely  crystallise  from  water,  but  may  be  obtained  in  crystals  by  dis- 
solving them  in  chloroform  and  evaporating  the  solution.  —  Or  the 
curarine  may  be  obtained  as  hydrochlorate  by  precipitating  the  solution 
freed  from  resin  with  merciuic  or  platinic  chloride,  decomposing 
the  precipitate  by  hydrosulphuric  add,  and  repeating  this  process 
(Preyer). 

Roulin  &  Boussingault  dissolve  the  alcoholic  extract  of  curare  in 
water,  filter  from  resin,  decolorise  the  solution  with  animal  charcoal, 
precipitate  with  infusion  of  galls,  dissolve  the  yellowish-white  preci- 
pitate, after  washing,  in  boiling  water  containing  oxalic  acid,  boil  the 
solution  with  magnesia,  evaporate  the  filtrate,  exhaust  the  residue 
with  alcohol,  and  evaporate.  Curarine  then  remains  as  a  pale  yellow 
syrup,  drying  up  over  oil  of  vitriol  to  a  homy  very  bitter  mass,  which 
turns  turmeric  red  and  litmus  blue. — Buchner  jun.,  precipitates  the 
aqueous  extract  of  curare  with  neutral  acetate  of  lead,  frees  the 
filtrate  from  lead  by  hydrosulphuric  add,  and  evaporates  to  a  syrup, 
which  he  agitates  with  soda-ley  and  cUoroform.  On  evaporating  the 
diloroform,  curarine  remains  as  an  amorphous  brown  mass. 
TOL.  zvn.  2  Q 
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Properties.  OolomleBB  foor-dded  primns  having  a  slightly  alkaline 
reaction,  very  hygroeoopic  and  very  bitter  (Preyer).  Tastes  bitter, 
though  less  persistently  so  than  stiychnine  (Buchner).  Much  mors 
poisonous  than  curare;  paralyses  the  extremities  and  produces 
death  without  convulsions  (Buchner).  See  also  Bemeid  (JT.  J*.  Pfterm  [4] 
S,165). 

Decompositiene,  Gurarine,  when  hmUdy  evolves  ammoniacal  bitter 
vapours,  and  a  homy  odour.  —  It  assumes  with  ml  of  vitriol  a  fine 
blue  (Preyer),  a  carmine*red  colour  (Roulin  &  Boussingault).  —  Strong 
nitric  oM  produces  a  purple-red  (Preyer),  a  blood-red  colour  (Roulin  £ 
Boussingpiult).  —  When  mixed  with  oil  of  vitriol,  and  afterwards  witb 
hichromate  of  potash^  curarine  assumes  a  violet  colour  in  the  same 
manner  as  strychnine,  but  the  colour,  and  likewise  that  produced  by 
oil  of  vitriol,  is  more  stable  with  curarine  (Preyer).  With  curare  or 
impure  curarine,  Henkel  obtained  a  brown  colour,  passing  into  cherry- 
red  and  violet.  Peroxide  of  lead  or  ferricycmide  of  potassium  and  oil  of 
vitriol,  likewise  produce  the  violet  colour. 

dnahinatkms.  Curarine  deliquesces  in  the  w,  and  dissolves  in 
waUr  in  all  proportions  (Preyer ;  Roulin  &  Boussingault).  —  It  forms 
with  adds  neutral,  very  easily  soluble  salts,  which  turn  brown  when 
warmed.  The  nitrate,  sulphate,  hydrochlorate,  and  acetate  ciy staDise ; 
the  crystalline  platinum^salt  is  thrown  down  from  curarine  free  from 
hydrochloric  acid  by  bichloride  of  platinum,  and  corresponds  to  the 
formula  C"NH",PtCl«  (Preyer). 

Curarine  dissolves  in  all  proportions  in  alcohol,  and  slightly  in 
anhydrous  etkery  sulphids  ofcarbmij  oil  of  turpentiney  and  benge^  (Preyer). 
Infusion  of  galls  throws  down  from  the  aqueous  sohition  a  precipitate 
soluble  in  a£oohol  (Pelletiar  &  Petros). 


3.  Conesaine  or  Wrightiiie. 

HASfBS.      Verhandl.  der  medic-physik,  (hsdlschaft  von  Bomhag  1858; 
pa  Sckweiz.  Pharm.  Wochenschr.  1865,  172. 

Stenhouse.    Pharm.  J.  lYans.  1864,  5,  493  ;  Pharm.  Viertelj.  14,  801 ; 
Schweiz,  Pharm.  Wochensdtr.  1865,  172« 

Neritne.  Occurs  in  the  seeds  of  Wrigktia  antidt/senterica,  an  East 
Indian  apocyuaceous  plant,  the  Semen  Indageer  of  the  druggists  (Sten- 
house),  the  extract  of  which  has,  according  to  Husemann,  a  narcotic 
action.  It  occurs  in  the  bark  of  the  same  plant,  the  Kuda  bark  of  the 
bazaars,  to  the  amount  of  i^th  per  cent.  (Haines). 

'  Prq>aration.  1.  From  the  seede.  The  fatty  oil  of  the  seeds  is 
removed  by  means  of  bisulphide  of  carbon ;  the  residue  is  digested 
with  alcohol ;  the  extract  is  filtered  and  freed  from  alcohol  by  distilla- 
tion ;  the  residual  mass  is  exhausted  witli  dilute  hydrochloric  add ; 
and  the  filtrate  is  precipitated  by  ammonia.  The  flocks  thus  obtained 
are  purified  by  washing  with  cold  water  (Stenhouse). — 2.  From  the 
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hark.  The  extract  prepai^d  with  dilute,  hydlrochloric  acid  is  predpi* 
tated  by  ammonia ;  the  precipitate  is  exhausted  with  alcohol,  and  the 
tincture  is  evaporated  to  a  syrup,  which  is  evaporated  to  dryness  with 
neutral  acetate  of  lead  aind  a  little  ammonia,  and  afterwards  exhausted 
witii  ether.  On  eyaporalsng^  the  ether,  coneeuoie  reinains  as  an  amor- 
phous browns-yellow  reflia,  which  aoftaiis  at  iVy  and  melts  below  100° 
(Hunes). 

Properties.  White  amorphous  powder,  having  a  very  bitter  (Sten- 
}iouse)and  also  acrid  and  harsh  taste  (Haines).  Contains  78*3  p.  c.  C, 
11*2  II. ;  the  oonessine  in  the  platinnm-salt  contsumed  77*3  p.  c.  C, 
11*8  H.,  and  7*73  N^  from,  wludi  numbers  H^nes  calculated  tiie 
f omula  C«NH»0. 

Conessine  decomposes  when  heated.  —  With  rdtric  acid  it  forms 
oxalic  but  no  picric  add.  — It  dissolves  slightly  in  boiling  water^  and 
easily  in  dilute  adds,  forming  amorphous  salts.  The  solution  in  hydro- 
chloric  add  yields  a  flocculent  predpitate  with  mercwric  chloride^  chloride 
ofgold^  and  chloride  of  platinum  (Stenhouse).  The  amorphous  yellow 
nocks  of  the  {datinum-aalt  contain  24*05  to  25*06  p.  c.  of  platinum 
(Haines).  Tannic  acid  throws  down  from  acetate  of  oonessine,  flocks 
soluble  in  hydrochloric  add  (Stenhouse). 

I  Conessine  dissolves  in  alcohol^  ether,  and  chloroform  (Haines). 
According  to  Stenhouse,  it  is  slightly  soluble  in  boiling  alcohol,  but 
nearly  insoluble  in  ^iher  and  btw^^kide  of  carbon. 


4.  Eserine. 

JoBSi  &  Hbssb.    Ann.  Pharm.  129,  115;  N.  Eepert.  13,  80. 
Ah.  Yeb  &  Leven.     N.  J.  Pharm.  [4]  1,  70 ;  Compt.  rend.  60,  1194 ; 
N.  Bepert.  14,  75. 

Physotiigmine. — Occurs  in  the  cotyledons  (Jobst  and  HJesse)  of  the  tastelesa 
poisonous  Calabar  bean  of  PhytoHigma  veuenosum,  concerning  which  see  Henkel 
\If.  Jahrb.  Pharm.  21,  1).  On  poisoning  bj  calabar  beans  and  the  detection  of  the 
poison,  see  Edwards  (if.  BepeH,  14>  79 ;  Chem,  Cewtr.  1865,  64l7). 

Preparation.  1.  The  powdered  beans  are  exhausted  with  cold 
alcohol  of  95  p.  c.';  the  tincture  is  distilled ;  and  the  extract  is  digested 
with  a  strong  aqueous  solution  of  tartaric  acid.  The  solution  thus 
obtained  is  diluted  with  water,  filtered,  supersaturated  with  bicarbonate 
of  potash,  and  again  filtered,  and  the  filtrate  is  shaken  up  with  ether 
so  long  as  it  gives  up  eserine.  The  residue  which  remains  on  evapo- 
rating the  ether  is  dried  over  oil  of  vitriol  and  exhausted  with  absolute 
ether,  which  leaves  eserine  on  evaporation.  The  product  is  purified 
by  crystallisation  from  alcohol  and  ether,  but  cannot  be  completely 
freed  from  red  colouring  matter  (Vee  &  Leven).  —  2.  Jobst  and  Hesse 
exhaust  the  beans  with  hot  alcohol,  dissoWe  the  extract  in  water, 
acidify  the  solution,  and  precipitate  with  neutral  acetate  of  lead. 
After  removing  this  precipitate,  the  filtrate  is  freed  from  lead  by  hydro- 
sulphuric  acid,  and  evaporated  over  a  water-bath,  and  the  residual 
extract  is  treated  with  absolute  alcohol,  which  takes  up  acetate  of 

2  Q  2 
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eaeriney  leaving  gam  undissolved.  A  solation  of  the  acetate  in  cold 
water,  when  snaken  with  magnesia  and  ether,  gives  up  to  the  latter 
Hquid  the  eserine,  together  with  fat  and  colouring  matter,  to  remove 
which  the  decanted  e^ereal  layer  is  shaken  with  dilate  sulphoiic  acid, 
whereapon  the  eserine  becomes  dissolved  in  the  aqueoos  liquid  as  sul- 
phate, the  fat  remaining  in  the  ether.  The  aqueous  solution  is  sepa- 
rated, decomposed  by  magnesia,  and  freed  from  eserine  by  agitation 
with  ether,  which  leaves  it,  on  evaporation,  as  a  brown-yeUow 
amorphous  mass  ( Jobst  &  Hesse). 

Properties.  Very  thin,  rhombic  laminae,  truncated  at  the  obtuse 
angles  (Vee  &  Lev  en).  Its  aqueous  solution  has  a  slightly  bumiog 
taste  and  a  distinctly  alkaline  reaction.  It  is  extremely  poisonous, 
producing  paralysis  of  the  musdes,  loss  of  motion,  and  death.  Ita 
aqueous  solution,  introduced  into  the  eye,  produces  contraction  of  the 
pupil,  even  an  hour  after  the  death  of  the  animal  (Jobst  &  Hesse).  — 
Contains  nitrogen.  — Melts  on  platinum-foil,  emitting  a  large  quantity 
of  white  fumes. 

Eserine  dissolves  very  slightly  in  water  (Yee  &  Leven),  more  easily 
in  aqueous  ammomoj  and  in  caustic  soda  or  its  carboncUe.  —  Birdodide  of 
potassium  throws  down  from  aqueous  eserine,  a  cannine«coloured  preci- 
pitate (Jobst  &  Hesse). 

Eserine  dissolves  in  acids,  forming  soluble  salts,  red  and  amorphous 
(according  to  Jobst  &  Hesse),  the  solutions  of  which  are  decolorised 
by  hydrosulphuric  add.  Aqueous  eserine  throws  down  sesquiozide 
of  iron  from  the  sesquichloride. 

Mercuric  chloride  throws  down  from  hydrochlorate  of  eserine,  a 
reddish-white  amorphous  predpitate,  easily  soluble  in  hydrochloric 
add,  but  not  in  an  aqueous  solution  of  the  precipitant.  Bichloride  of 
platinum  produces  a  pale-yellow  amorphous  precipitate,  soluble  in 
nydrochloric  acid  and  in  boiling  water,  and  decomposible  by  an  excess 
of  hot  bichloride  of  platinum.  Terchloride  of  gold  produces  a  bluish 
precipitate,  with  separation  of  gold.  Tannic  acid  throws  down  amor- 
phous, reddish- white  flocks,  soluble  in  a  large  quantity  of  hydrochloric 
acid  (Jobst  &  Hesse). 

Eserine  dissolves  easily  in  alcohol,  ether,  chloroform,  and  benzene*  It 
is  thrown  down  from  the  ethereal  solution  by  animal  charcoal. 


5.  Oleandrine  and  Fseudocnrarine. 

From  Nerium  Oleander,  from  which  plant  Landerer  (Repert.  71, 247) 
obtained  resins,  Lucas  (N.  Br.  Arch.  97,  149)  a  white  powder,  soluble 
in  acids  and  precipitable  by  tannic  acid.  —  An  aqueous  extract  of  the 
leaves  is  precipitated  with  tannic  acid ;  the  predpitate  is  washed  with 
cold  water ;  and  the  pseudocurarine  is  extracted  from  it  by  treatment 
with  aqueous  tannic  add.  The  solution  is  boiled  with  oxide  of  lead, 
filtered,  evaporated  to  a  syrup,  and  exhausted  with  ether,  which  takes 
up  a  little  oleandrine,  after  wnich  the  residue  gives  up  pseudocurarine 
to  alcohol.  —  The  tannate  of  oleandrine  nmy  be  freed  from  adhering 
leaf-green  by  ether. 

Pseudocurarine  is  not  volatile  and  not  poisonous.    It  dissolves  in 
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water  and  alcohol,  but  not  in  ether.  It  neutralises  acids,  forming 
amorphous  salts,  and  precipitates  mercuric  chloride  and  bichloride  of 
platinum.  —  OUandrine  is  yellow,  amorphous,  poisonous,  and  very 
bitter.  It  dissolves  very  shghtly  in  water,  but  more  freely  in  alcohol 
and  ether.  It  combines  with  adds,  and  precipitates  solutions  of  gold 
and  platinum  (Leukowsky,  N.  J,  Fharm.  46,  397). 


Primary  Nucleus  C'E.^  i  Oxi/azo-nucleus  C^WO^. 

Narceine. 

Peixetier.     Am.  Chim.  Phya.  50,  252,  and  262  ;  J.  Pharm.  18,  607, 

and  616 ;  Ann.  Fharm.  5,  163;  Schw.  67,  311 ;  abstr.  Fogg,  27,  659. 

—  J.  Pharm.  21,  573;  Ann.  Pharm.  16,  47;  N.  Br.  Arch.  5,  158. 
CouERBE.    Ann,  Chim.  Phys,  59, 151 ;  Ann.  Pharm.  17,  171. 
WmcKLEB.     Repert.  59,  1. 
Anderson.     Trans.  Boy.  Soc,  Edin.  20,  3,  347 ;  Chem.  Soc.  Qu-  J^  5, 

257 ;  Ann.  Pharm.  86,  182 ;  J.pr.  Chem.  57,  358 ;  Kopps  Jahresher. 

1852,  537. 
0.  Hesse.    Ann.  Pharm.  129,  250 ;  N.  Bepert.  13,  83. 

Discovered  by  Pelletier  in  1832  (J.  Pharm.  18,  150 ;  Aim,  Pharm.  2, 
274). 

Source.  In  opium.  —  Also  in  the  lipe  capsules  of  the  blue-seeded 
poppy  (Winckler).  — -  Couerbe  obtained  6  drams  of  narceine  from  40 
pounds  of  opium. 

Preparation.  Narceine  is  obtained  in  the  treatment  of  opium, 
described  at  pp.  419 — 422,  vol.  xvi.  It  remains  in  the  filtrate,  from 
which  the  greater  part  of  the  morphine  has  been  precipitated  by 
ammonia,  and  crystallises  therefrom  after  the  separation  of  the  meconic 
acid  and  excess  of  baryta.  —  If  the  filtrate  be  neutralised  with  hydro- 
chloric acid,  and  evaporated  to  crystallisation,  a  part  of  the  narceine 
crystallises  out,  while  another  portion  remains  in  the  mother-Uc^uor. 
On  dissolving  about  ^ths  of  the  crystals  in  water,  narceine  chiefly 
remains  undissolved,  and  may  be  purified  by  recrystallisation  from 
boiling  water.  A  further  portion  may  also  be  obtained  from  the 
filtrate  (Pelletier). 

See  Anderson's  method,  xti,  240.  The  product  is  still  to  be  purified  by 
recrystallisation  from  a  lars^e  quantity  of  boiling  water,  dissolving  in 
alcohol,  boiling  with  animal  charcoal,  and  again  dissolving  in  water. 

When  narceine  containing  morphine  is  dissolved  in  a  nearly  boiling 
solution  of  very  weak  caustic  potash,  and  the  filtrate  is  mixed  with 
acetic  acid,  to  sHght  acid  reaction,  the  narceine  crystallises  out,  whilst 
the  morphine  remains  in  solution  as  acetate  (PeUetier).  Narceine  and 
meconin  may  bo  separated  by  means  of  ether,  which  <us6olves  only  the 
latter. 


598       PRIMART  NUCLEUS  C«H«;  OXTAZO-NUCLEUS  C«NIP'0». 

JFVom  the  ripe  capeuUe  of  the  Blue^eeeded  Pappy  >  The  extract  prepared 
with  boiling  alcohol  of  80  p.  c,  when  dissolved  in  boiling  water,  leaves 
behind  light-brown  flocks  of  impure  narceine,  more  of  which  may  be 
obtained  by  evaporating  the  filtrate,  and  diluting  with  water ;  also  by 
again  evaporating  the  filtrate  to  an  extract,  and  leaving  it  to  stand ; 
the  narceine  is  then  deposited.  The  deposits  are  purified  by  repeated 
crystallisation  from  boiling  alcohol,  with  help  of  animal  charcoal 
(Winckler). 

JProperties.  Narceine  is  obtained  in  hydrated  crystals  which  give 
up  their  water  with  difficulty  at  lOO"*  (Anderson).  Tufts  of  white 
silky  needles  [or  lon^  four-sided  right  rhombic  prisms  (Pelletier,  Ann, 
Chim.  Phys,  63,  431)].  Inodorous.  Tastes  slightly  bitter  at  first,  and 
afterwards  peculiarly  styptic  (Winckler).  Melts  at  145-2*'  (HesseV 
92  "*  (Pelletier)  and  solidifies  to  a  translucent  amorphous  mass  on  cool- 
ing. —  Rotates  a  ray  of  polarised  light  to  the  left ;  [a]  r  =  66*7** 
(Bouchardat  k,  Boudet,  N.  J.  Fharm.  23,  292). 

at  lie*.  PeDetier.    Conerbe.    Anderson.    Heflse. 

46  0  276  ....  69-68  ....  6402  ....  66-21  ....  69 34  ....  69*29 

K 14  ....  8*02  ....  4*88  ....  4*76  ....      8*20 

29  H  29  ....  6*28  ....  6*62  ....  6^  ....  6*42  ....    6*49 

18  Q 144  ....  81-07  ....  8518  ^  82*89  ....  81-04 

C«NH»OW    ....  468  ....  100-00  »..  100*00  «.  100*00  ....  100*00 

The  analyiefl  are  eiyen  in  mean  numbers.  Pelletier  k  Couerbe,  who  do  not 
•tate  whether  they  dned  their  narceine,  may  haTQ  ana^sed  the  hjdrated  alkaloid 
(Kr.).  A  specimen  of  naroeine  from  Bobiquet,  Pelletier,  and  Carentou's  £sotoiy, 
analysed  by  Anderson,  contained  62*70  p.  c.  0.,  4*22  N.,  and  6*58  H.,  corresponding 
to  the  formula  CF»NH»K)» 

Decompositions,  1.  Narceine,  when  cautiously  heated  melts  to  a 
yellow,  opaque,  oily  liquid,  which  at  higher  temperatures  evolves  an 
odour  of  herrings,  turns  brown,  bums  with  bright-red  smoky  flame, 
and  leaves  a  combustible  charcoal  (WincklerJ.  It  turns  yellow  at  IOC, 
and  when  submitted  to  dry  distillation,  yields  a  little  coloured  acid 
water,  a  brown  tar  having  an  aromatic  odour,  and  white  acid  needles, 
which  dissolve  in  water  and  alcohol  and  colour  ferric  salts  blue- 
black;  probably  gallic  acid  (Pelletier).— Karceine  heated  till  it  becomes 
brown  J^^^  ap  to  water  the  sabstance  which  blackens  ferric  salts   (Hesse). — 

—  2.  Strong  mtric  acid  dissolves  narceine  with  yellow  colour,  and 
evolves  red  fumes  when  heated  therewith ;  the  evaporated  solution  is 
bitter,  and  deposits  crystals  of  oxalic  acid  (Pelletier ;  Anderson).  In 
this  reaction  no  cotamine  or  meconin  (the  products  obtained  from 
narcotine  by  similar  treatment)  is  obtained  (Andcrscm).  Nitric  acid  of 
sp.  gr.  1*25  does  not  colour  narceine  from  poppy  capsules,  but  colours 
that  from  opium  pale  yellowish-red,  both  varieties  dissolving  inmie- 
diately  to  a  clear  greenish-yellow  liquid  (Winckler).  Potash  Uberates 
from  the  solution  in  nitric  add  a  volatile  base  (Anderson).  — 8.  (HI  of 
vitriol  colours  narceine  dark  red-brown  (Winckler) ;  it  forms  a  dark- 
led solution,  which  turns  green  when  wanned  (Anderson^  Hesse's 
narceine  \b  coloured  black,  or  in  thin  layers,  violet,  by  oil  oi  vitriol.  — 
Oil  of  vitriol  containing  nilxic  add,  immediately  colours  narceine  browiH 
red,  or  with  traces  of  nitric  add,  chocoUte  (CouerhNe).     A  solution  in 
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oil  of  Titriol  is  oolonied  reddish-yellow  by  penxumganate  of  potash 
(Guy,  Anal.  Zeitschr.  1,  93). 

Oombinatiom,  —  With  Water.  —  Hydrated  Narceine  f  See  abore.  — 
Narceine  dissolves  in  1,285  parts  of  water  at  13°  (Hesse);  in  375 
parts  at  14°,  and  in  230  parts  of  boiling  water  (Pelletier),  without 
previously  melting  to  an  ou  (Winckler).  It  dissolves  easily  in  boiling 
water,  the  solution  solidifying  to  a  pulpy  mass  of  silky  needles  on 
cooling  (Anderson). 

Narceine  is  more  easily  soluble  in  ammoma,  potashy  and  aoda  than  in 
water ;  a  large  quantity  of  strong  potash-ley  precipitates  it  from  the 
solution  in  the  form  of  an  oil,  which  afterwards  solidifies  (Anderson). 
Solution  of  caustic  potash  of  sp.  gr.  1*23  colours  aqueous  narceine 
rose-red,  and  after  24  hours  red-brown  (Winckler). 

Iodine  colours  narceine  greyish-blue  and  brown- violet  (Winckler). 
The  black-blue  compound  of  narceine  with  iodine  dissolves  without 
colour  in  water  when  boiled  therewith,  evolving  iodine ;  on  cooling,  the 
solution  deposits  a  blue  compound  containing  iodine,  a  rose-red  com- 
pound containing  only  a  little  iodine,  or  white  narceine  free  from  iodine, 
according  to  the  length  of  time  it  has  been  boiled  (Pelletier). 

Narceine  dissolves  in  octicb,  forming  crystaUisable  salts  (Pelletier ; 
Anderson).  It  forms  colourless  solutions  with  vegetable  ados,  or  with 
weak  mineral  acids ;  also  with  strong  hydrochloric  acid,  when  the 
alkaloid  is  pure  (Winckler;  Anderson).  Pelletier's  narceine  imme- 
diately assumes  an  assure-blue  colour  with  fuming  hydrochloric  add 
diluted  with  one-third  of  water ;  in  a  sufficient  quantity  of  water  the 
blue  compound  forms  a  colourless  solution,  acquiring  only  a  transient 
violet-red  colour.  On  evaporating  the  colourless  solution,  there  re- 
mains a  violet-red  crust  ultimately  turning  blue,  if  the  narceine  has 
not  been  decomposed  by  too  large  a  quantity  of  hydrochloric  acid.  If 
the  colourless  solution  be  dehydrated  by  drc^ping  diloride  of  caldom 
into  it,  the  compound  is  coloured  rose-red,  violet,  and  blue;  other 
dehydrating  substances  produce  a  similar  effect ;  a  certain  quantity  of 
water,  however,  is  necessary,  since  narceine  assumes  with  dry  hydro- 
chloric add  gas  an  orange  colour,  turning  blue  only  on  addition  of  a 
little  water.  From  the  blue  solutions  wmch  have  been  decolorised  by 
the  addition  of  more  water,  alkalis  throw  down  unchanged  narceine. 
Oil  of  vitriol  diluted  with  4  or  5  parts  of  water,  nitric  add  diluted  with 
2  parts  of  water,  and  hydrofluosilidc  add  act  in  the  same  way  as 
hydrochloric  add  (Pelletier).  Winckler's  narceine  from  poppy-cap- 
sules did  not  exhibit  the  blue  colour ;  narceine  from  opium  showed  it, 
though  only  faintly,  after  being  twice  recrystallised  from  alcohol,  with 
the  help  of  animal  charcoal.  —  A  saturated  aqueous  solution  of  nar- 
ceine is  not  affected  by  oil  of  vitriol,  iodic  acid,  nitric  acid,  oxalic  add, 
or  basic  acetate  of  lead;  iodide  of  potassium,  tartar-emetic,  and 
nitrate  of  silver  throw  down  the  naiceine  in  needles  after  24  hours 
(Winckler).  Sesquichloride  of  iron  does  not  colour  narceine  blue 
(Pelletier),  but  when  added  to  an  aqueous  solution  it  produces  in  24 
hours  a  crystalline  deposit  of  hydrochlorate  of  narceine  (Winckler). 

Sulphate  of  Narceine.  —  Crystallises  in  small  prisms  from  the  easily 
formed  solution  of  narceine  in  hot  dilute  sulphuric  add  on  cooling 
(Hesse).  Silky  tufts  of  needles,  resembling  narceine  (Anderson).  The 
solid  salt  reddens  litmus  after  prolonged  contact  with  water,  but  not  at 
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first ;  boiling  water  also  partially  resolves  it  into  naroeine  and  snljAinric 
acid  (Hesse). 

HydrochloraU  of  Narceine.  —  Separates  from  a  solution  of  naxceine 
in  hydrochloric  acid  of  sp.  gr.  1*13,  on  cooling,  in  white,  semi-lostroiis 
translucent,  rhombohedral  prisms.  The  crystals  do  not  redden  litmus 
after  the  removal  of  the  free  acid,  but  have  a  distinctly  acid,  afterwards 
slightly  bitter  and  styptic  taste.  They  become  opaque  when  gentlj 
warmed,  and  give  off  tneir  water  of  crystaUisation  at  100**.  They  are 
nearly  insoluble  in  cold,  but  freely  soluble  in  hot  water,  and  in  80  p.  c 
alcohol  (Winckler).  Anderson  obtained  short,  thick,  irregular  prismSy 
having  a  distinctly  acid  reaction,  and  easily  soluble  in  water  and 
alcohol. 

DrUd,  Anderson. 

46  0 276       ........      66*85    m......    65'81 

BOH  80       6*00    ........      6-41 

g  86*6    710    7-04 

0«KH»0»^a 409-6    lOOW 

OrytiaUiied.  Winokkr. 

0«NIPK)»  468       ......  86-08  86*76 

HCl  86*6    6*70  ^»^  6*9« 

6  HO .M..M.      46       .......  8*27  .......  8*88 

C«NH»0»Ha  +  6aq 644*6    10000    100*00 

Nitrate  ofNarceine,  -*  Obtained  from  the  hydrochlorate  and  nitrate 
of  silver.  White,  dull,  silky,  delicate  prisms,  to  be  freed  from  adhering 
sQver-salt  by  washing  with  cold  water.  Dissolves  less  freely  than 
narceine  in  water  (Winckler).  From  a  solution  in  hot  water  the  salt 
crystallises  in  stars  (Anderson). 

Chloromercurate  o/*i\rarcem«.— Mercuric  chloride  renders  hydrochlo- 
rate of  narceine  muky,  and  when  more  concentrated,  or  when  l^t  to 
itself,  throws  down  oily  drops,  which  afterwards  crystallise.  — White, 
concentrically  arran^d,  short  prisms,  which  dissolve  slightly  in  boiling 
water  and  in  hydrodiloric  acid,  and  are  not  coloured  by  oil  of  vitrioL 

Chloroaurate  of  Narceine.  —  Yellow  precipitate,  which  dissolves  in 
boiling  water,  and  is  deposited  in  the  form  of  an  oil  on  cooling.  It  is 
decomposed  by  long  boiling,  with  separation  of  gold  (Hesse). 

Chlorplatinale  of  Narceine, — Obtained  in  the  form  of  a  crystalline 
powder  or  small  prisms,  or  from  stronger  solutions  as  an  amorphous 
precipitate,  which  afterwards  crystalli^s  (Hesse ;  Anderson).  Loses 
2-73  p.  c.  of  water  at  110°  (2  at.  =  2-61  p.c,  HO)  (Hesse). 


0«NH»ow  Ha + PtOI» 
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Narceine  dissolves  in  800  parts  of  dilute  acetic  acid  at  13^,  and 
more  freely  at  higher  temperatures,  crystallising  on  cooling  (Hessej). 
—  Picric  acid  tlurows  down  from  aqueous  narceine  a  yellow  oil  soluble 
in  boiling  water  (Hesse).  Tannic  acid  precipitates  aqueous  narceine 
(WincHer) :  picrotoxin  increases  its  solubility  in  water  (Pelletier  h 
Uaventou,  Ann.  Chim.  Phys.  64,  186). 

Narceine  dissolves  in  945  parts  of  80  p.  c.  alcohol  at  13^  (Hesse), 
and  easily  in  boiling  alcohol,  but  not  in  ether. 

Appendix  to  Compounds  containing  46  atoms  of  Carhon. 

1.  Colchicine. 

Oeioeb  &  Hesse.    Ann.  Pharm.  7,  274 ;    Oeigei^a  HandbwAj  4  ed.  1, 

1011. 
A.  AsoHHOFF ;  G.  Bley.     N.  Br.  Arch.  89,  1 ;   Pharm.  Viertelj.  % 

377. 
L.  Obeblin.     Compt.  rend.  43,  1199;   N.  J.  Pharm.  31,248;  J.  pr. 

Chem.  71,  112 ;  N.  Br.  Arch.  96,  192 ;  N.  Bepert.  6,  801 ;  Pharm. 

Viertelj.  6,  555;  Complete:  N.  Ann.  Chim.  Phya.  50,  108;  Kopp^a 

Jahresber.  1856,  548. 
Walz.     N.  Jahrb.  Pharm.  16,  1. 
LuDwia  &  Pfeiffeb.    N.  Br.  Arch.  Ill,  8  ;  Kopp*a  Jdhreaher.  1868, 

883. 
M.  HUbler.    N.  Br.  Arch.  121,  193 ;  Chm.  Centr.  1865,  586. 


Mistaken  for  yeratiine  bj  Pelletier  &  CaTentou ;  discoTered  bj  Gteiger  & 

in  1833 ;  inTestigated  most  fully  by  Hiibler.    According  to  more  recent  inyeftiga- 
tions  it  is  not  an  alkaloid,  but  an  indifferent  nitrogenouB  vegetable  substanoe. 

Source.  In  all  parts  [even  in  the  flowers  (Reithner,  Pharm.  Viertey. 
4,  481)]  of  Colchicum  autumnale,  and  probably  in  other  species  of  col- 
chicam  (Geiger  &  Hesse).  —  According  to  J.  Miiller  (i^.  Br.  Arch.  81, 
298)  Sem.  Colchici  contains  colchicine  and  a  base  which  is  coloured 
purple-red  by  oil  of  vitriol  [apparently  colchiceine  (Kr.)]. 

Preparation.  1.  From  the  seeds,  which  need  not  be  bruised  (Httbler), 
The  seeds  are  exhausted  with  hot  alcohol  of  90  p.  c. ;  the  tinctures  aro 
evaporated  to  a  syrup  and  again  diluted  with  20  volumes  of  hot  water 
and  left  to  cool,  whereupon  a  fatty  oil  is  deposited.  After  separating 
the  deposit,  the  hquid  is  precipitated  with  basic  acetate  of  lead ;  the 
precipitate  is  removed,  and  also  the  excess  of  lead  by  means  of  phos- 
phate of  soda,  and  the  colchicine  is  thrown  down  by  previously  puirified 
tannic  acid,  the  first  and  last  (less  pure)  portions  of  the  precipitate 
being  collected  separately,  and  further  treated  apart  from  the  middle 
portion.  The  precipitate  is  washed  (by  pressing,  suspending  in  waten 
collecting,  drsdning,  &c.),  tritm-ated  with  oxide  of  lead  and  dried ;  and 
if  an  alcoholic  solution  of  a  small  portion,  tested  with  sesquichloride  of 
iron,  is  found  to  be  free  from  tannic  acid,  the  whole  is  boiled  with 
alcohol.  The  alcoholic  liquid  is  distilled,  and  the  residual  colchidne  is 
dried  over  the  water-bath  and  afterwards  in  a  vacuum  over  oil  of 
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▼itriol,  and  is  then  to  be  pnrified  by  repeated  fractional  precipitation 

with  tannic  acid  (Hiibler).  The  liquids  precipitated  bj  tannic  add  still  oontam 
oolchioine,  which  may  be  reoorered  hj  pracipitatinff  the  excess  of  tannic  uead  with 
basic  acetate  of  lead,  and  the  excess  of  lead  dj  hjcutMulphurie  acid«  then  agitating 
the  filtrate  with  animal  chaiooal,  which  takes  up  the  colchicine  and  gives  it  up  to 
boiling  alcohol.  —  The  tannic  acid  employed  for  the  precix>itationB,  if  it  oontaina 
brown  colouring  matter,  as  is  the  case  with  the  commercial  acid,  must  be  purified  as 
follows : — A  filtered  aqueous  solution  of  the  add  is  evaporated  to  dryness  with  oxido 
of  lead ;  and  the  tannate  of  lead  thus  formed  is  boilea  repeatedly  with  aloohoi  and 
water  in  succession,  afterwards  suspended  in  water  and  decomposed  hj  hTdnMol- 
phuric  add  (HUbler).  —  Ludwig  and  Pfeiffer  adopt  a  process  simuar  to  HtibWs. 

2.  The  bruised  seeds  are  ezhansted  with  warm  alcohol  containing 
sulpharic  acid;  the  tincture  is  shaken  up  with  lime;  the  filtrate  is 
neutralised  with  sulphuric  add  and  freed  from  alcohol  by  distillation  ; 
the  residual  concentrated  aqueous  liquid  is  precipitated  by  carbonate 
of  potash ;  the  precipitate  is  pressed,  dried,  and  exhausted  with  abso^ 
lute  alcohol ;  the  tincture  is  decolorised  with  animal  charcoal  and  eva- 
porate ;  and  the  product  is  purified  by  dissdving  it  in  alcohol,  with 
the  help  of  animal  charcoal.  Or  the  product  is  dissolved  in  dilute 
«ulphuric  acid ;  the  solution  is  decomposed  by  excess  of  quick-lime ;  and 
the  colchicine  is  extracted  by  ether,  dissolved  in  alcohol  and  allowed 
to  oystallise,  with  the  addition  of  a  little  water  (Geiger  &  Heaae).    Ajo 

the  crystals  colchicine  or  oolchiceine  T  (Kr.). 

A.  Aschhoff  exhausts  the  roots  with  cold  water ;  predpitateB  the 
infusion  with  basic  acetate  of  lead ;  neutralises  with  carbonate  of  soda 
not  in  excess ;  precipitates  with  tannic  acid ;  washes  and  presses  the 
precipitate,  and  dissolves  it  in  8  parts  of  alcohol ;  digests  the  solution 
with  freshly  precipitated  sesouioxide  of  iron ;  and  aner  complete  de- 
composition, evaporates  the  filtrate  and  purifies  the  residue  by  solutaon 
in  ether-alcohol. 

Propertiea.  Amorphous,  brittle,  fissured  mass,  which  cakes  together 
when  triturated.  Smells  slightly  aromatic,  like  hay,  and  tastes  power- 
fully and  p^^istently  bitter  [not  acrid  (Bley)]].  Poisonous;  0*05 
gramme  killed  a  dog,  but  O'lO  gramme  did  not  kill  a  rabbit,  so  that  it 
is  probably  poisonous  only  to  carnivora  (Seidel).     See  also  Schroff  (2f.  Se- 

pert,  5,  437  j  Kopp's  JahreMher,  1856,  560)  ;  Casper  {N.  Br,  Arch,  81, 1 ;  Pharm, 

Centr.  1866, 189).  —  Neutral.  Softens  at  130°,  and  melts  without  loss 
of  weight  at  140°  to  a  transparent  brown  mass,  which  is  glassy  and 
brittle  after  cooling  (Hiibler).  A.  Aschhoff,  Gt.  Bley,  and  Lud^  &  Pfeiffer 
ako  obtained  colchicine  as  an  amorphous  neutral  mass,  but  that  of  Wals  and  of 
Geiger  &  Hesse  crystallised  from  weak  spirit  in  colourless  needles  and  prisms,  and 
remained  in  the  form  of  a  yamish  on  evaporating  its  solution  in  stronger  alcohol  or 
ether.  Inodorous;  does  not  proroke  sneezing,  like  yeratrine ;  tastes  reiy  bitter 
and  afterwards  persistently  acrid,  not  burning  ;  produces  vomiting  and  pm'ging  i 
«%th  of  a  grain  (ills  a  young  cat  in  twelve  hours.  Has  a  slightly  ukaline  raaotion 
fdeigw  k  Hesse).  Geiger  &  Hesse's  oystals  cannot  be  regarded  as  colchiceine,  the 
fioresoing  statements  not  according  sufficiently  with  the  properties  of  that  body 

Hubler. 
ai  104*.  me<m  (4). 

84  0 204  64-35  6460 

N 14  4-42  4-45 

19  H 19  „  5-99  610 

10  0 80  26-24  24-95 

C^WH*«0»  ....    817    100-00    KXyOO 
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The  safastanoe  lott  4  to  6  p.  c.  of  hygroscopic  water  on  drying  (Hflbler). 

DecompositioTis.  1.  Golchidne  hums  with  a  smoky  flame  on  plati- 
num-foil, puffing  up  and  leaving  a  bulky  charcoal  (Hiibler).  —  2.  CMo^ 
rine-water  produces  in  aqueous  colchicine  a  slight  yellow  precipitate, 
soluble  in  ammonia  with  orange-yeUow  colour  ( Aschhoff).  —  3.  Colchi- 
cine is  converted  into  colchioeine  by  dilute  euJphuric  or  hydrochloric  add 
(Oberlin;  Hiibler).     See  below. 

4.  Strong  nitric  acid  colours  colchicine  dark-violet  or  blue,  changing 
to  olive-green  and  yellow  (Geiger  &  Hesse).  Nitric  acid  free  from 
nitrous  acid  colours  it  yellow,  brown-red,  to  violet,  afterwards  brown- 
green,  and  lastly  brown-red ;  fuming  nitric  acid  colours  it  dark- violet 
to  indigo-blue,  afterwards  turning  yellow  (Aschhoff).  —  6.  Oilofvitriolj 
cautiously  poured  upon  colchicine,  assumes  a  dark-green  colour, 
changing  rapidly  to  yellow  as  the  colchicine  dissolves ;  a  glass  rod 
moistened  with  nitric  acid  and  introduced  into  the  yellow  liquid  pro- 
duces  a  dark-blue  zone,  changing  to  violet,  brown,  and  yellow.  When 
supersaturated  with  ammonia,  the  solution  assumes  a  dark  brick-red 
colour,  which  is  turned  yellow  by  adds,  restored  by  alkalis,  and  re- 
mains fixed  (Hiibler).  Geiger  &  HeoM's  colchicine  is  coloured  yelbwiah-brown 
br  oil  of  fitriol.  A  solution  of  colchicine  in  nitric  acid  is  coloared  by  oil  of  Titriol 
blue-Tiolet,  afterwards  brownish-yellow,  and  idtimately  yellow.  Chromate  of  potash 
colours  the  solution  in  sulphuric  acid  green  (Aschhoff). 

6.  Colchicine  treated  with  hot  potash^ley,  yields  a  brown  resin 
(Aschhoff).  —  When  heated  to  100°  for  a  day  in  a  sealed  tube  with 
baryta-water^  it  is  converted  into  colchiceine-bary ta  (Hiibler).  —  7.  The 
precipitate  produced  by  sulphate  of  copper  in  solutions  of  colchicine 
dissolves  in  caustic  potash,  forming  a  solution  which  turns  greenish- 
yellow  on  boiling,  without  depositing  cuprous  oxide  (Ludwig  & 
Pfeiffer). 

Combinations.    Colchicine  deliquesces  slowly  in  water  and  dissolves 

in  all  proportions  (Hiibler).  Gbiger  &  Hesse's  colchicine  dissolves  with  mode- 
rate facility  in  water.  Tincture  of  iodine  thickens  aqueous  colchicine  witJi 
carmine-red  colour.  Aqueous  mineral  acids,  especially  hydrochloric 
acid,  added  to  aqueous  colchicine,  colour  it  a  deep  yellow,  and  decom- 
pose it  on  long  standing,  but  do  not  combine  with  it  (Hiibler ;  Asch- 
hoff)* G-eiger  &  Hesse's  colchicine  neutralises  acids  completely,  forming  salts  which 
are  permanent  in  the  air,  partially  crystallisable,  hare  a  very  bitter  and  harsh  taste, 
and  dissolye  easily  in  water  and  alcohol.  The  base  is  precipitated  by  alkalis  from 
concentrated,  but  not  from  dilute  solutions. 

Aqueous  alkalis  colour  solutions  of  colchicine  a  deep  yellow 
(Hiibler).  An  aqueous  solution  of  colchicine  is  precipitated  by  car- 
bonate of  potash  (Hiibschmann,  N.  Br.  Arch.  95,  332).  An  equal 
volume  (not  a  few  drops)  of  potash-ley  produces  a  yeUowish-whito 
precipitate  (Aschhoff).  Aschhoff  &  Bley  believe  they  have  obtained 
oompounds  of  colchicine  with  baryta,  lime,  and  magnesia. 

Aqueous  colchicine  is  not  precipitated  by  neutral  or  basic  acetate  of 
leadj  sulphate  of  capper  (oontrarf  to  the  statement  of  Lndwig  &  Pfeiffer),  or 
sesqwchloride  of  iron  (Hiibler).  It  yields  an  orange-yellow  precipitate 
with  phosphomolifhdic  dcid  (Sonnenschein).  Mercuric  chloride  throws 
down  from  its  concentrated  aqueous  solution  a  white  curdy  precipitate, 
soluble  in  excess  of  the  precipitant  and  in  idcohol  (Ludwig  &  Pfeiffer ; 


i 
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Hiibler).  Terchloride  of  gold  prodaoes  a  whitish-yeUow  precipitate, 
soluble  in  water,  alcohol,  and  excess  of  the  predpitant.  BichUnide  of 
platinum  does  not  precipitate  aqneons  oolchicme  (Hiibler ;  BleyX  ^ 
throws  down  from  concentrated  solutions  only  a  precipitate  solable  in 
alcohol  and  in  bichloride  of  platinum  (Ludwig  &HeifFer).  According  to 
Oeiger  &  Hesse,  chloride  of  platinum  throws  down  a  yellow  precipitate 
from  aqueous  colchicine,  but  not  from  its  salts.  See  abo  Wali  on  the 
reactaons  of  aqueous  colchicino  (loc,  cU.), 

Tannate  of  Colchicine.  —  Aqueous  tannic  add  throws  down  cmdy 
flocks  from  an  aqueous  solution  of  colchicine,  even  when  yeiy  dilute. 
—  White  amorphous  powder,  fusible  without  decomposition  above 
140^  Hygroscopic;  inodorous;  less  bitter  than  colchicine.  —  Dia- 
solves  slightly  in  cold,  more  freely  in  boiling  water,  and  to  a  less 
extent  in  saline  solutions.  Easily  soluble  in  alcohol ;  insoluble  in  ether 
(Hiibler).  Dissolves  in  aqueous  carbonate  of  potash,  and  in  acetic 
add  ( Aschhoff). 

at  104*.  HUUer. 

8N    .,        42    1-92    1-98 

101 H   101    ....M..        4-62    .^^      4-8  to   4-9 

98  O 784    .^....      86*85 

8  C'«NH»«0*«,20»*H?»0^    ....    2187    lOOW 

Hiibler  supposes  the  compound  to  oontun  2H0  less. 

Colchicine  dissolves  easily  in  alcohol ;  according  to  Hiibler,  it  is  in- 
soluble, according  to  Geiger  and  Hesse  soluble  in  ether,  Hlibschmann 
{N.  JcJirb.  Pharm.  16, 1)  found  it  soluble  in  18  parts  of  ether  of  sp.  gr. 
0*74,  and  less  soluble  in  absolute  ether. 


2.  Golchiceine. 

Obeblin.    N.  Ann,  Chim.  Phys.  50,  108. 
LuDWiQ  &  Pfeiffeb.    N,  Br.  Arch,  111,  8. 
HiJBLEB.    N.  Br.  Arch,  121,  198. 

Discoyered  by  Oberlin ;  more  fully  inyestigatod  by  Hubler. — Occurs,  according 
to  Oberlin,  in  Colchicwn  autumn<jde,  but  his  own  expenmenta  show  that  the  col- 
chicine contained  therein  undergoes  conyeision  into  cdlohioelne. 

Formation  and  Preparation.  When  an  aqueous  solution  of  colchi* 
dne,  prepared  by  Geiger  and  Hesse's  process,  is  mixed  with  sulphuric 
acid,  it  assumes  a  yellow  colour,  and  after  being  heated  for  some  time 
throws  down,  on  addition  of  water,  a  yellow  precipitate  of  colchioeine, 
which  may  be  crystallised  from  alcohol  or  ether.  Golchiceine  likewise 
crystallises  from  a  solution  of  colchicine  mixed  with  hydrochloric  acid, 
after  standing  in  the  cold  for  some  weeks ;  in  this  case  the  product  is 
less  coloured  and  more  easily  purified  than  that  made  with  sulphuric 
acid  (Oberlin).  —  Hubler  dissolves  5  parts  of  colchicine  in  100  parts  of 
water,  and  mixes  the  solution  with  5  parts  of  oil  of  vitriol  previously 
diluted  with  water.  The  liquid  assumes  a  yellow  colour,  evolves  a 
penetrating  odour,  and  when  heated  turns  cloudy  from  separation  oi 
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lesinoas  drops,  after  the  remoyal  of  which,  the  somewhat  concentrated 
solution  solidifies  on  cooling  to  a  greenish-yellow  crystalline  mass, 
which  is  purified  by  8  or  10  times  repeated  crystallisation  from  water. 
A  large  additional  quantity  of  colchiceine  may  be  obtained  by  boiling 
the  resinous  drops  with  water.  —  Oolchidne  is  also  converted  into  col- 
chiceine by  boilmg  with  baryta- water  (p.  603)  (Hiibler). 

The  crystals  thus  obtained  are  free  from  the  acid  employed 
(Oberlin).  Colchiceine  is  formed  without  the  simultaneous  formation  of 
sugar  (Ludwig  &  Pfeiffer),  or  of  any  second  product ;  the  resin  formed 
at  the  same  time  is  to  be  regarded  as  a  secondary  decomposition-pro- 
duct of  colchiceine  (Hiibler).  Walz  thought  he  had  disooyered  the  formation  of 
a  Buhotanoe  which  redaoed  oxide  of  copper,  and  three  other  bodies. 

A  part  of  the  resin  remains  dissolved  in  the  colchiceine  mother- 
liquor,  and  may  be  precipitated  in  flocks  by  exactly  neutralising  the 
liquid  with  carbonate  of  soda ;  or  it  may  be  obtained  by  evaporating 
the  mother-liquor  and  exhausting  the  residue  with  alcohol,  it  forms 
an  amorphous,  bitter  mass,  soluble  with  deep-red  colour  in  acids^ 
alkalis,  ether,  alcohol,  and  aqueous  ammonia,  and  with  blood-red 
colour  in  nitric  acid  (Hubler ;  Oberlin). 

PrqperHcB.  Small,  white  needles  collected  in  nodules,  or  pearly 
laminae.  According  to  Oberlin  and  Ludwig  &  Pfeiffer,  it  tastes  very 
bitter ;  according  to  Hiibler,  less  bitter  uian  colchicine.  Permanent 
in  the  air.  Softens  when  heated,  and  melts  at  155^  (Oberlin).  Accord- 
ing to  Oberlin  neutral,  according  to  Hubler  acid,  especially  in  alco- 
hone  solution.  Not  poisonous  to  rabbits  in  doses  of  half  a  gramme 
(Oberlm). 

Hubler. 

Calc.  aeoordinff  to  Sibler.                mean,  at  100*.  Oberlin. 

84  0  a04 64-85  64*45  6267 

N 14  4-42  M......    4-60  4-30 

19  H 19  6-99  610  656 

10  0  80  25-24  24-95  26"47 

0»«NH>»0» 817  100-00  10000  10000 

Isomeric  vith  colchicine  (Hubler). 

DecamposiUona.  1.  Colchiceine  assumes  a  yellow  colour  externally 
when  exposed  to  diffused  light ;  the  colourless  solution  likewise  leaves 
a  yellowish-brown  stain  when  dried  on  paper  (Hiibler).  —  2.  It  is 
coloured  by  heating  to  200^,  melts  on  platinum-foil,  and  bums  (Oberlin^ 
—  3.  Chhrine-water  throws  down  white  flocks  from  solutions  of  colchi- 
ceine (Ludwig  &  Pfeiffer).  —  4.  Colchiceine  forms,  with  oil  of  vitriolj  a 
deep-yellow  solution,  which,  when  diluted  with  water  and  left  to 
itself,  deposits  brown  flocks  (Oberlin).  —  5.  The  deep-yellow  solution 
in  strong  nitric  acid  rapidly  assumes  a  violet  colour,  changing  to  dark- 
red  and  light-red,  and  ultimately  to  yellow  (Oberlin).  The  aqueous  solu- 
tion is  coloured  Tiolet,  afterwards  brown,  by  nitric  acid,  jeUow  by  the  dilute  acid 

Sudwig  k  Pfeifer). —  6.  Colchicelue,  subjected  to  prolonged  boiling  with 
lute  mineral  acids,  yields  a  resin  similar  to  that  formed  in  its  prepara- 
tion (Hiibler). 

CotMnaHons.     Colchiceine  dissolves  slightly  in  cold,  and  more 
freely  in  boiling  water.   Dilute  mineral  acids  colour  the  solution  yellow ; 
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aettic  aaid  does  not  affect  it  (Oberiin).-— /mlMe-ma^  throws  down 
blown  floda  from  the  aqneons  aeration  (Lndwig  &  Pfeiffer). 

Gdchiceikie  behaves  towards  hasBa  like  an  acid.  It  diBSolyes  easily 
in  aqneons  ammtnua^  lemaioing  free  from  ammonia  when  evaporated. 
It  dussoWes  in  potash*  and  Bo&-le7,  and  in  aqaeoos  alkaline  carixnivteB, 
liberating  carbonic  add ;  the  latto  solations,  when  evaporated,  lesre 
the  potMh-  and  soda-salts  in  the  form  of  yellow  fissored  varnishes 
(HiJbler). 

Barytar»§alL^Bieaj\A  dissolved  in  wood-spirit  throws  down  from  m 

similar  solution  of  colchioeine^  a  j^k  which  dissolves  in  wood-spirit  aad 

in  excess  of   baryta  (Oberlm).    ifhe  soda-salt    throws  down  from 

chloride  of    barium,  amorphons  white  flocks,  which    dissolve   "when 

heated,  and  re-appear  on  cooling  (Hfibler). — Colchiceine  is  bofled  with 

baryta- water ;  the  excess  of  baryta  is  removed  by  means  of  carbonic 

acid;   the  solution  is  evaporated;  and  the  residue  is  dissolved  in 

alcohol,  filtered,  and  evaporated.  —  Amorphons  yellow  mass,  soluble  in 

alcohol  (HUbier). 

ai  100*.  Hubler. 

0«NH»0»  ...... 806       80-10 

B>0 76-6    19-90    189 

CWra»BaO»    ....    S84^    lOOW 

GoIduoeTne-soda  throws  down  from  ddorid/B  «/  calcium  and  chloride 
of  magnesium  white  amorphons  flocks ;  it  produces  with  tine^^  Uad^^ 
bitmuth',  and  sncrcury-MZte,  white  precipitates,  soluble  in  excess  of 
the  salts,  or  on  boiling,  re-appearing  as  the  hqnid  oools.  It  forms  a 
red-brown  precipitate  with  nitfxUe  of  cobalt;  greenish-brown  with 
sesmiichlaride  of  iroru  All  these  precipitates  are  soluble  in  alcohol 
(Uiibler).  —  Colcbioelne  does  not  precipitate  nmtrai  or  basic  acetate  of 
lead,  mercuric  chloride^  nitrate  of  silver,  or  tincture  qf^aUs.  An  alcoholic 
solution  is  not  precipitated  by  bichloride  of  platinum  (Oberlin).  Ludwi^ 
&  Pfeiffer's  colchiceine  forms  a  fine  fight-yellow  precipitate  with 
chloride  of  gold  and  picric  acid,  dirty  dark-brown  with  bichloride  of 
platinum,  and  pale-brown  with  tannic  acid  after  addition  of  hydro- 
chloric acid,  but  is  not  precipitated  by  mercuric  chloride, 

Cokhicdne  with  Cupric  oxide.  —  By  decomposing  the  soda-compound 
of  colchiceine  with  sulphate  of  copper,  a  yellowish-green  precipitate  is 
obtained,  which  turns  darker  and  crystalline  on  boiling,  and  is  easily 
soluble  in  excess  of  the  copper-salt  and  in  alcohol.  —  Or  alcoholic  col- 
chiceine is  boiled  with  freshly  precipitated  cupric  hydrate,  and  the 
green  filtrate  is  diluted  with  water  and  the  alcohol  driven  off,  where- 
upon the  copper-compound  is  deposited. — Microscopic,  apparently 
quadratic  tables  and  octohedrons.  Dissolves  slowly  in  strong  aqueous 
ammonia  and  in  hot  potash-ley  (Hubler). 

Hubler. 

C»«NHWO» 808       88M 

CuO    39-8    11-44    9-36 

C^JS'H»8CuO>»    ....    347-8    10000 

;      Aooording  to  HUbler,  the  Bubstanoe  contained  an  admixture  of  free  colchioelne. 

''  '  Colchiceiae  dissolves  in  wood-spirit  and  in  alcohol,  from  which  it  crys- 
tallises, and  less  freely  in  ether.    It  dods  not  crystallise  from  its  easily 
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formed  solntion  in  chloroform  (Hubler ;  Oberlin).  It  is  withdrawn  from 
its  solutions  bj  animal  charcoalj  which  afterwards  gives  up  to  alcohol, 
not  oolchiceine,  but  a  farown  bitter  mass  (Ludwig  &  Pf eiffer ;  Hiibler). 


3b  Corydalim. 

Wacxxnbodbr.  Kastn.  Arch.  7, 417 ;  Berz.  Jahreaber,  7, 220.  —  Kaaifu 
N.  Arch.  2,  427.  —  N.  Br.  Ardk.  49,  163 ;  Kopp^s  Jahresher.  1847 
and  1848,  644. 

FkscHisB.    Mem.  de  la  SociStS  de  Phys.  4,  247 ;  N.  Tr.  17,  2,  80. 

WmcKiXB.     Pharm.  Centr.  1832,  301 ;  N.  Br.  Arch,  49,  301. 

Fb.  Dobsbbd9SB.     N.  Br,  Arch.  13,  64 ;  Ann.  Pharm.  28,  288. 

BuiKHOLDT.  N.  Br.  Arch.  49,  139 ;  Ann.  Pharm.  64,  369 ;  Kopp*8 
Jahresher.  1847  and  1848,  643. 

J.  MOlleb.     Pharm.  Viertelj.  8,  536. 

C.  Leube,  jun.    Pharm.  Viertelj.  9,  524. 

Diflooyered  by  Wackenioder  in  1826.— Oocun  in  tiiA  roots  of  Coryi^iUi 
Merota  and  C.  fabaeea  (Wa^enroder).  In  smaller  quantity  in  the  leaf-sap  of  the 
first  plant  (Peeohier).  • 

Preparation.    1.  The  coarsely  powdered  root  is  twice  digested  witb 
water  containing  hydrochloric  add  and  pressed ;  the  liquid  is  left  to 
itself  till  it  clears,  and  is  then  precipitated  with  carbonate  of  soda  •  and 
the  precipitate  is  washed  so  long  as  it  gives  up  colouring  matter  difl' 
solved  in  water  containing  hydrochloric  acid,  and  again  thrown  dowl^ 
by  carbonate  of  soda.    The  well-washed,  dried,  and  triturated^ra-' 
cipitate  is  now  dissolved  by  shaking  it  with  freshly  rectified  oil  of  ?itf^ 
pontine,  and  the  filtered  wine-red  solution  is  agitated  with  w  trf 
containing  hydrochloric  acid,  and  thereby  freed  from  corydaline      The 
oily  layer  is  decanted ;  the  acid  solution  is  filtered  through  a  wet  filter 
and  precipitated  with  caustic  potash ;  and  the  precioitate  ia  -Z    iJfS^ 
and  dried(MuUer).-2.  The  coarsely  powder^  root  is  macen^f^ 
a  few  days  with  pure  water,  and  afterwards  repeatedly  with  water 
contaming  sulphuric  acid ;  the  hqmds  are  filtered  and  precinitated  hv- 
c^bonateof  soda;  and  the  predpitates  are  exhausted  with  Xhol 
(those  from  the  last  macerations,  being  less  pure,  are  treated  wp^ 
"^^P:    The  *l^^^l^?,^*rft«  ^  evaporated;  the  residue  is  dissol^ 
m  dilute  sulphuric  acid ;  the  solution  is  filtered  from  green  resin,  and 
mixed,  first  with  a  little  potash,  which  throws  down  dark-coloured  W- 
dabne,  and,  afrer  filtration,  with  more  potash,  whereby  purer  corV- 
dalme  is  precipitated  f  Wa^enroder).  —  Or  an  alcoholic  extract  of  the 
root  may  be  exhausted  with  water ;  the  solution  predpitated  with  basic 
acetate  of  lead  m  not  too  great  excess ;  the  filtrate  freed  from  lead  by 
hydrosulphunc  acid;  and  the  corydaline  predpitated  by  potash  or  lime. 
—  Or  the  root  is  boiled  with  water  containing  hydrochloric  add;  the 
exlxact  IS  evaporated  to  dryness  and  exhausted  with  alcohol ;  the  alco- 
hohc  solution  IS  evaporated ;    the  residue  taken  up  by  water,  which 
leaves  resm  behmd ;  and  the  corydaline  is  predpitated  from  the  solu- 
tion  by  caustic  potash  (vVackeuroder) 

Winckler  frees  the  sap  of  the  f r4h  root  from  albumin  by  boiling  ; 
precipitates  the  filtrate  with  basic  acetate  of  lead ;  separates  the  preci- 
pitate;   and  afterwards    removes  the    excess  of  lead  by  sulphuric 
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acid,  and  precipitates  with  ammonia  not  in  excess.  The  precipitate  is 
collected,  washed  with  cold  water,  dried,  and  exhausted  witn  hot  alcohol 
of  80  p.  c.,  whereby  a  dark-green  tincture  is  obtained,  which  leaves 
white  crystalline  coiydaBne  on  evaporation. 

Properties.  White  loose  powder,  appearing  under  a  magnifying- 
power  of  125  diameters,  to  be  made  up  of  amorphous  granules  (Muller ; 
Leube).  According  to  Wackenroder,  it  crystaUises,  on  evaporating  its 
alcoholic  solution,  in  colourless  prisms  and  thin  Bcsles.  It  softens  at 
60S  and  melts  completely  at  70*  [far  below  100**  (Wackenroder)]  to  a 
translucent  wax,  without  losing  weight  (Miiller).  Melted  coiydaline 
floats  on  water.  It  is  inodorous,  and  has  but  Httle  taste  alone,  but  is 
very  bitter  in  solution.  Its  alcoholic  solution  has  an  alkaline  reaction 
(Wackenroder). 
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C>qm«0»    (D6beremer)5    C«NH?'OW    (Ruikholdt) ;    0»N«H^"    (MUUer). 
Leube  halves  this  formula. 

Decampositums.  1.  Precipitated  coiydaline  (and  the  crystallised 
substance  to  a  less  extent)  assumes  a  greenish-yellow  piemon-yellow 
(Miiller)]  colour  in  sunlight^  and  cannot  afterwards  be  decolorised  by 
animal  charcoal  (Wackenroder).  —  2.  When  heated  above  its  melting- 
point  it  turns  brown,  evolves  easily  combustible  vapours,  having  an 
empyreumatic  and  ammoniacal  odour,  and  bums  with  a  yellow  luminous 
flame.  —  8.  It  dissolves  with  yellow  colour  in  strong  nitric  add 
(Miiller) ;  according  to  Wackenroder  and  Ruikholdt,  it  colours  the  add 
blood-red  [on  account  of  the  presence  of  resin  (Miiller)]  and  dissolvee 
without  decomposition.  —  4.  Corydaline  forms,  with  oil  of  vitriol^  a 
dark-red  solution  (Miiller),  which,  when  evaporated,  changes  to  violet 
and  black,  and  carbonises  (Wackenroder). 

Comhinationa.  Gorydaline  does  not  dissolve  in  water  either  cold  or 
boiling  (Miiller).  —  With  acids  it  forms  salts,  which,  according  to  Miiller 
and  Leube,  are  amorphous,  resinous,  and  easily  fusible ;  according  to 
Wackenroder,  crystsulisable  for  the  most  part.  Caustic  alkalis  and 
fheir  carbonates,  as  well  as  ammonia,  throw  down  corydaline  from  its 
salts  as  a  white  precipitate,  insoluble  in  excess  of  the  precipitant 

(Miiller).  Wackenroder  at  one  time  described  corydaline  as  nearly  insoluble  in 
alkalis,  but  afterwards  stated  that  it  is  easily  soluble  in  excess  of  potash-ley  and  pre- 
eipitable  from  the  solution  by  sal-ammoniac. 

Sulphate  of  Corydaline,  —  The  greenish  slightly  acid  solution  leaves 
on  evaporation  a  crystaUine  residue,  only  partially  soluble  in  water. 
The  aqueous  solution  leaves,  when  evaporated,  a  greenish-yellow  trans- 
parent mass,  soluble  in  water,  alcohol,  and  ether  (Wackenroder). 


CORYBALTNE.  €09 

Hydrochhrate  of  Corydaline.  —  A  solution  of  corydaline  in  excess  of 
hydrochloric  acid  leaves,  on  evaporation,  a  residue  soluble  in  water, 
alcohol,  and  ether  (Wackenroder).  By  digesting  excess  of  cory- 
daline in  hydrochloric  acid,  Wackenroder  &  Ludwig  subsequently 
obtained  an  acid  yellowish-green  liquid  which  yielded  crystals  when 
treated  with  animal  charcoal.  The  crystals  are  yellowish-green  right 
rhombic  prisms,  having  a  vitreous  lustre,  very  brittle,  and  neutral ; 
when  dissolved  in  alcohol  of  96  p.  c.  they  are  again  deposited  in  the 
form  of  a  greyish-yellow  crystalline  powder.  They  give  off  12*5  p.  c. 
water  at  100°,  and  3*02  p.  c.  more  at  146°  to  170°,  and  in  the  air-dried 
^tate  contain  10*78  p.  c.  of  hydrochloric  acid  (Wackenroder  & 
Ludwig). 

Nitrate  of  Corydaline.  —  Sulphate  of  corydaline  and  nitrate  of 
baryta  yield  prismatic  crystals,  which  resinise  when  too  strongly 
heated  (Peschier).  Very  dilute  nitric  acid  dissolves  corydaline  without 
decomposition,  but  the  solution  reddens  and  decomposes  when  evapo- 
rated (Wackenroder). 

CMoromercurate  of  Corydaline.  —  Thrown  down  from  hydrochlorate 
of  corydaline  by  mercuric  chloride  as  a  white  precipitate  (Miiller), 
containing,  at  100°,  12-98  p.  c.  chlorine,  and  agreeing  with  the 
formula  C^NH»0',HCl,HgCl  (Leube). 

Chloroplatinate  of  Corydaline.  —  Yellow  precipitate  containing,  at 
100°,  16-89  p.  c.  platinum  (Leube). 

Terckloride  of  gold  throws  down  a  yellow  precipitate  from  hydro- 
chlorate  of  corydaline  (Miiller). 

Acetate  of  Corydaline.  —  Strong  acetic  acid  dissolves  corydaline 
slowly,  and  leaves  on  evaporation  a  crystalline  compound,  soluble  in 
water,  alcohol,  and  ether  (Wackenroder), 

Hydrochlorate  of  corydaline  is  precipitated  by  ianmc  acid  and  by 
tincture  of  galls. 

Corydaline  dissolves  in  about  9  parts  of  cold  90  p.  c.  alcohol,  in  all 
proportions  in  the  hot  liquid,  and  in  2J  to  3  parts  of  ether  (Miiller). 
It  is  insoluble  in  oils  both/a^  and  volatile  (Wackenroder). 
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Page  199. 

Ginchomne. 


0.    Hes».      Ann.   Pharm,  cxxxv,   338;    Bull.   Soc.   Chim.    1866,    u 
462. 

Bthydriodate  of  Cinchonine,  C^N»II**0«,Tn  +  2H0,  crystallises  in 
golden-yellow  lamin»,  gives  off  its  water  at  100**,  re-absorbs  it  again 
in  damp  air.  Gives  by  analysis  3*17  p.  c.  water  and  44*31  iodine  (calc. 
3-09  no,  and  43-64  I.). 

Chloroaurate  of  Cinchontne,  C*°N»H»K)*,2nCl,AuCl».  Heavy  yellow 
powder,  melting  to  a  dark-yellow  mass  at  a  few  degrees  above  100° j 
and  yielding  39*51  p.  c.  gold  (calc.  39*87  p.  c). 

Tartrate  of  Cinchonine  and  Antimony.  —  This  salt  contains  2*47  p.  c. 
water  of  crystallisation,  not  24*77,  as  stated  at  page  218;  and  it  is 
not  efflorescent. 


Page  220. 

Ginchonidine. 

Hesse.    Ann.  Pharm.  cxxxv,  333 ;  Bull.  Soc.  Chim.  1866,  i,  460. 

This  base,  the  quinidine  of  Winckler,*  is  contained  in  small  quan- 
tity in  all  Calisaya  barks,  and  is  consequently  obtained,  tog^ether  with 
quinine,  in  the  preparation  of  the  latter  on  the  large  scale.  As  1  he 
complete  separation  of  quinine  from  cinchonidine  is  difficult,  com- 
mercial cinch onidine  almost  always  contains  small  quantities  of  quinine. 
According  to  Koch  {Arch.  Pharm.  cxlii,  34),  cinchonidine  possesses 
febrifugal  properties. 

Purification.  Commercial  cinchonidine  containing  quinine  is  pre- 
cipitated with  solution  of  Rochelle  salt,  the  precipitate  is  dissolved  in 
hydrochloric  acid,  and  the  solution  precipitated  with  excess  of  am- 

*  Hesse  retains  the  name  quinidine  for  this  hase,  and  designates  the  quinidine 
of  Pasteur  (p.  221)  as  conchinine ;  but  as  the  base  discovered  bj  Winokler  is 
Bomeric,  not  with  quinine,  but  with  cinchonine,  it  is  more  appropriately  named 
icinchofUdine. 
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monia.  The  alkaloids  thus  obtained  are  sepaFated  as  far  as  possible 
by  treatment  with  ether,  the  quinine  being  thereby  dissolved,  together 
with  a  not  inconsiderable  portion  of  the  cinchonidine ;  the  undissolved 
portion,  consisting  chiefly  of  cinchonidine,  is  dissolved  in  hydrochloric 
acid ;  and  the  neutral  hydrochlorate  of  cinchonidine  thus  obtained  is 
purified  by  recrystallisation  from  water. 

Properties.  Cinchonidine  crystallises  from  alcohol  in  large  anhy- 
drous prisms,  melting  at  206*5°  (corrected)  to  a  colourless  mass, 
wliich  solidifies  in  the  crystalline  form  at  about  190°. 
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This  fonnula  ha4  not  previously  been  established  by  direct  analysis  (see  page 
222). 

Cinchonidine  dissolves  in  1680  pts.  of  water  at  10°,  somewhat 
more  freely  in  boiling  water. 

The  salts  of  cinchonidine  are  easily  prepared  either  by  saturating 
the  alcoholic  solution  of  the  base  with  an  acid,  or,  in  the  case  of  salts 
much  less  soluble  than  the  hydrochlorate,  by  double  decomposition 
between  that  salt  and  the  soda-salt  of  the  required  acid. 

Hifpophoaphite  of  Cinchonidine  crystallises  in  delicate  white  prisms 
much  more  soluble  than  those  of  the  corresponding  quinine-salt ;  it 
may  be  recrystallised  from  boiling  water. 

Hyposulphite  of  Cinchonidine,  2C"N«H**0«,S*H»0«  +  4H0.  —  Thin 
white  prisms,  which  easily  give  off  their  water  of  crystallisation 
amounting  to  4*56 — 4-83  p.  c.  (4  at.  =  4*70  p.c.)  at  110°,  but  recover 
it  all  on  exposure  for  a  short  time  to  moist  air.  1  pt.  of  the  salt  dis- 
solves in  221  pts.  water  at  10°. 

Suiphate  of  Cinchonidine  (comp.  p.  224).  —  a.  Mono-acid,  2C**N'H'*0*, 
S'llK)*  +  12H0.  Crystallises  in  white  prisms,  which  give  off  all  their 
water,  except  J  p.  c,  on  exposiu-e  to  the  air,  and  the  rest  (12*92 — 13' 14 
p.  c.  in  all)  at  100°.  One  part  of  the  salt  dissolves  in  97*5  pts.  water 
at  12°.     It  is  insoluble  in  ether. 

Anhydrou9,  Hesse. 

2  C«N2H«0» 616     86-28 

S^ff-O^ 98     13-72     ]3-56— 13-93 


2C«1^H«0*,S2H208 714    10000 


Hydrated.  Hesse. 

2  C*>N2H«0* 616    74-95 

S2H=0«  98     11-92  11*96 

12  no 108    13-13  12-92— 1314 


2C«N2U240-,82U^»O8  +  12aq 822     lOO'OO 
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Hesse  describes  also  a  modiiieatioii  of  the  anhjdious  salt  wbieh  ia  piodnced 
**  under  oircuiiistanees  not  exactly  knownt"  and  Cfystallises,  from  boiling  water,  in 
beautiful  colourless  prisms,  or,  when  its  aqueous  solution  is  left  to  eraporajte  at  a 
moderate  temperature,  in  wart^  masses  containing  only    traces  of  water.      Thig 
anhydrous  salt  dissolves,  acoordmg  to  Hesse,  in  the  same  quantity  of  water  as  the 
hydiated  salt,  and  appears  to  contain  a  peculiar  alkaloid,  inasmuch  as  when  the 
alkaloid  separated  mm.  it,  is  dissolred  in  hydrochloric  acid,  a  hydioohloirate  is 
obtained,  which  when  decompoeed  by  sulphate  of  soda,  yields  the  ori^nal  anhydrous 
sulphate,  and  when  treated  with  oxalate  of  ammonia,  yields  an  anh^dzous  oxalate  of 
oinchonidine  (p.  6X8).    But  i^  on  the  other  hand,  tiie  hydrochloric  solution  of  &e 
anhydrous  cinchonidine  be  mixed  with  sodio>potassic  tartrate,  and  the  lesulting 
tartrate  of  cinehonidine  oonrerted  into  a  sulraate,  the  sulphate  thus  produced  ia 
identical  in  erery  respect  with  the  hydrated  salt  a. 

b.  Bi'Ocid.  — A  solution  of  1  at.  of  the  monosolphate  (a)  in  1  at. 
Bulphuric  acid,  evaporated  down  to  a  small  bulk,  yields  this  salt  in 
long,  colourless,  striated  prisms,  very  efBorescent,  and  easily  soluble 
in  water  and  in  alcohoL  The  aqueous  solution  has  a  strong  acid 
reaction,  and  exhibits  a  blue  fluorescence  by  reflected  light.  The 
crystals  give  off  their  water  at  120°. 


Crytiah.  H< 

0«ir*H>«0»    806    6209 

S?H«0»    98    19-7«  aO« 

10  HO     90    1816  1»25 

C«inH>*0",S»HK>' +  lOaq 496    lOOOO 

This  analysis  agrees  Teiy  nearly  with  that  of  WincUer  (p.  224). 

c.  Quadrt-acid.  —  The  solution  of  the  bisulphate  in  dilute  sul- 
phuric acid,  evaporated  over  oil  of  vitriol  at  ordinary  temperatures, 
ultimately  yields  short,  solid,  colourless  prisms  of  the  quadnsulphate, 
which  dissolve  but  slowly  in  cold  water,  so  that  they  may  be  easily 
freed  from  excess  of  acid  by  washing  with  cold  water.  The  salt  is 
insoluble  in  ether,  which,  moreover,  does  not  take  from  it  any  portion 
of  the  acid.  The  aqueous  solution  is  strongly  acid,  and  esbibits  an 
intense  blue  fluorescence  by  reflected  light. 

Hfifloet 
C<ojpjp*oi    _ 308    57-04 

2S*H«0»    196    36-29    8616 

4  HO 36    6*67    711 

C«N«H**0«,2S»HK)»  +  4aq 540    100-00 

Bihydriodate  of  Cmehomdine,  C*«N»H»K)«,2ni  -f  2H0.  On  adding 
a  dilute  solution  of  the  bydrochlorate  to  a  solution  of  potassium-iodide 
heated  to  about  50°,  the  liquid  becomes  milky,  and  ultimately  deposits 
the  bi-hydriodate  in  fine  lemon-yellow  prisms,  which,  at  120",  give  off 
3-17  to  3-22  p.  c.  water  (4H0  =  3-09  p.  c). 

Hydrochlorate  of  Cinchonidine,  0«N»H*H)»,HC1  +  2110.  Crystallises 
by  evaporation  in  large  monoclinic  double  pyramids,  which  dissolve  in 
38*5  pts.  water  at  10°,  in  20  pts.  water  at  20-1°,  and  in  325  pts.  ether 
at  10°  (comp.  p.  225) .  The  crystals  give  off  4*87  to  5*11  p.  c.  water 
at  120°  (cafe,  for  2110.  =  496  p. c),  and  yield  by  analysis  9-85  to 
9'94  p.  c.  chlorine  (calc.  979  p.  c). 

If  the  solution  is  concentrated  at  a  high  temperature,  the  salt 
finally  separates  in  yellowish  oily  drops,  which,  after  cooling,  gradually 
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solidify  to  a  radio-cryBtalline  mass,  probably  consisting  of  the  anhy- 
drous salt.  The  same  product  is  obtained,  though  in  small  quantity, 
when  the  solution  is  evaporated  at  a  gentle  heat. 

Nitrate  of  Cinchonidim  crystallises  in  large  colourless  prisms,  which 
melt  at  about  100°  to  an  oily  mass.  AVTien  the  aqueous  solution  is  too 
quickly  evaporated,  the  salt  likewise  separates  in  the  oily  form,  but  if 
kept  under  water,  solidifies  after  a  while  in  crystals.  1  pt.  of  the  salt 
dissolves  in  70*5  pts.  water  at  10®.  The  crystals  give  off  their  water 
(2  at.)  at  110^ 

CryttaU,  Hesee 

C«N'n2*0»  808    79-17    7905     78-93 

NHO«  63    16-21 

2  HO    18     4-62     4-80 

C«N2Ha*0>,NH0«  +  2aq 889    10000 

Chloroaurate  of  Cinchonidine,  C*^N*H**0',2HCl,AuCl».  Obtained  by 
precipitating  a  dilute  aqueous  solution  of  the  hydrochlorate  witn 
chloride  of  gold,  at  ordinary  temperatures,  as  a  pulverulent  mass  of  a 
fine  yellow  colour,  melting  with  decomposition  at  about  100°.  When 
dried  over  oil  of  vitriol,  it  contains  40*04  p.  c.  gold,  the  formula  re- 
quiring 39*87  p.  c. 

Chloroplatinate  of  Cinchonuline,  C*°N>H**0',2HCl,2PtCP  +  2II0.  A 
hot  acid  acjueous  solution  of  the  hydrochlorate,  mixed  with  platinic 
chloride,  deposits  this  salt  after  a  few  seconds  as  a  pale  orange-vellow 
crystalline  powder,  or  more  rarely  in  small  flattened  prisms  It  is 
nearly  insoluble  in  cold,  slightly  soluble  in  boiling  water,  and  ffives  off 
Its  water  of  crystallisation,  2*07  to  2*42  p.  c.  (2  at.  =  2-4S  n  p  ^ 
between  120°  and  130°.  The  hydratcd  salt  gives  by  analysis  26*83 
platinum  (calc.  26*73  p.c);  the  salt  dried  at  130^'ffives  27-32  to 
27-44  p.  c.  platinum  (calc.  27*40  p.  c).  «»  -^z  ^^  to 

Ilydroferrocyanate  of  Cinchonidim.  —  Obtained  by  adding  ferro- 
cyamde  of  potassium  to  the  solution  of  any  cinchonidine-salt  in  dilute 
sulphuric  acid,  as  an  egg-yellow  precipitate  consisting  of  spherical 
aggregations.  Moderately  dilute  solutions  sometimes  yield  laminae, 
exactly  resembling  the  corresponding  cinchonine-salt.  Hence  the 
reaction  given  by  Bdls  (p.  214)  for  the  detection  of  cmchonine  may 
also  be  apphed  to  the  detection  of  cinchonidine. 

Acetate  of  Cinchonidine^  Q^Jl}^^^(yt  C*II*0*  -h  2H0. Obtained  by 

saturating  an  alcohoUc  solution  of  cinchonidine  with  a^tic  acid,  evapo- 
rating,  and  dissolving  the  separated  salt  in  a  small  quantity  of  water, 
m  nodular  groups   of   small    wliite   needles  very  Boluble  in  water, 
whether  cold  or  hot.     It  gives  off  its  water  of  crystalUsation,  togetber 
with  a  considerable  proportion   of   its  acid  at  100^,  so  that  it  is  after- 
wards only  partiaUy  soluble   in   cold  water     The  air-dried  salt  gives 
by  analyis  79*39  p.  c.  cinchonidine  (calc. 79*79  p.c). 

Ne^itral  Oxalate  of  Cinchonidine.  -  a.  Anhydra^is.  2C«N^H'-0%C*HM>, 
-  Obtained  by  addmg  oxalate    of  ammonia  to  the  hydrochlonc  axiiA 
solution  of  the  base  precipitated  from  the  anhydrous  sulphate  (p,  612), 
Forms  small  white  nodules  conBistine:  of  concentricaWy  grouped  prisma, 
which  do  not  lose  weight   at   110°      Contains  10-18  p.  c-  oxalic  acid 
C^HH}»  (calc,  1 0- 1 9  p.  c. )!  * 

2  u  2 
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b.  Ifydrated,  20'^N«n»H)«,C*nK)«  +  12nO.  — Obtained  by  precipi- 
tation from  the  ordinaiy  bydrochlorate.  Giystailiaes  iu  long  asbesiti- 
form  prisms,  which,  when  in  mass,  shrink  together  to  an  extraordinary 
degree  on  drying  in  the  air.  1  pt.  of  the  hydrated  salt  dissolves  in 
252  pts.  water  at  10^  The  air-dried  salt  gives  off  12-72  to  12-87  p.  c. 
water  at  110°  (calc.  for  12H0  =  13*26).  The  difference  arises  from 
loss  of  a  small  quantity  of  water  at  ordinary  temperatores. 

Succinate  of  Ctnchonidine^  obtained  by  saturating  an  alcoholic 
solution  of  cinchonidine  with  succinic  acid,  forms  small  white  prisma, 
which  retain  their  water  of  crystallisation  when  dried  over  oil  of 
vitriol,  but  give  it  off  at  100%  and  dissolve  in  582*5  pts.  water  at 
10**. 

CryHalt,  Hesse. 

2C«Nm«Oa 616    ....      8000    ....  7949 

C««0" 118    ....      15-33 

4  HO  86    ....        4*67    ....      4-78— 4*85 

2C*'N«H«0«,C8H«0»  +  4aq 770    ....    10000 

Tartrate  of  Cinchonidine  {neutral).  —  Obtained  by  double  decomposi- 
tion from  somewhat  concentrated  solutions,  as  a  white  crystalline 
precipitate,  quite  insoluble  in  sodio-potassic  tartrate.  Boiling  water 
dissolves  it  sparingly,  and  deposits  it  on  cooling  in  fine  white 
prisms.     1  pt.  of  the  salt  requires  for  solution  12-65  parts  of  water  at 

10^.  Neutral  tartrate  of  cinchonine  requires  only  85*6  pts.  at  16*  to  dissolre  it 
(the  hydrated  salt  88  pts.),  so  that  cinchonine  and  cinchonidine  may  easily  be  sepa- 
rated by  the  different  solubilities  of  their  tartrates.      The  crystals  give  off  their 

water  completely  between  100°  and  120**,  but  recover  it  all  on  ex- 
posure to  moist  air. 

Crystallised,  Hesse. 

88  0   628    66-83    6605 

4  N 56    6-98 

58  n  58    7-22     7-83 

20  O  160    19-97 


2C**N2H»«03,C8H«0«  +  4ftq 802     10000 

Or: 


Hesse. 


2C«N3IP*Os,C»H«0«      766    ....      9652 

4  HO 86    ....        4-48     ....     4-45  to  4-93 

2C«N^**0»,C8HH)8  +  4aq 802    ....     10000 

Tartrate  of  Antimony  and  Cinchonidine^  obtained  like  the  correspond- 
ing cinchonine-salt  (p.  218),  crystallises  in  fine  white  prisms  mode- 
rately soluble  in  boiliug  water,  and  crystallising  in  solid  prisms  on 
cooling.    Very  soluble  in  alcohol. 

Citrate  of  Cinchonidine,  —  A  solution  of  1  at.  acetate  of  cinchonidine 
and  2  at.  citric  acid  in  a  small  quantity  of  water,  deposits  at  a  certain 
degree  of  concentration  colourless  prisms,  which  probably  consist  of 
monobasic  citrate  of  cinchonidine,  but  decompose  when  dissolved  in 
hot  water,  the  solution  yielding  a  salt  containiDg  2  at.  cinchonidine  to 
1  at.  citric  acid.  This  bibasic  salt  is  likewise  obtained  by  decomposing 
bydrochlorate  of  cinchonidine  with  citrate  of  soda.  It  gives  off  15*39 
p.  c.  water  at  120"^,  and  contaius  68-31  p.  c.  cinchonidine. 
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Benzoate  of  CinchonicUne,  C"N*H»H)«,C»*H«0*,  cryBtallisee  in  short 
white  aohydrous  prisms,  which  dissolve  in  340  pts.  of  water  at  10**. — 
Gives  by  analysis  71'82  p.  c.  cinchonidine  (calc,  71*62  p.c). 

Cinchonidine  dissolves  in  19*7  pts.  alcohol  at  80  p.  c.  at  10°,  and 
in  15*3  pts.  at  20°;  in  76*4  pts.  ether  at  10°. 
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Quinine. 

O.  Hesse.    Ann.  Pharm.  cxxxv,  325 ;  Bull,  Soc.  Chim,  1866,  i,  459. 

Crystallised  Ctuinine,  C^N'H'K)*  -f  6H0.  —  Ordinary  amorphous 
quinine,  precipitated  from  the  hydrochlorate  by  ammonia,  gradually 
absorbs  water  if  left  in  the  liqmd,  especially  in  presence  of  free  am- 
monia, and  assumes  a  crystalline  aspect.  If  a  considerable  excess  of 
ammonia  is  present,  isolated  crystals  are  formed,  which,  when  mag- 
nified, exhibit  the  form  of  square  prisms  with  pyramidal  summits. 
The  hydrate  gives  off  all  its  water  when  left  over  oil  of  vitriol.  It 
melts  at  57°,  whereas  anhydrous  quinine  melts  only  at  176*8°. 

Phosphate  of  Quinine  (comp.  p.  226).  —  Obtained  by  decomposing  the 
hydrochlorate  with  phosphate  of  soda.  When  crystallised  from 
boiling  water,  it  forms  tufts  of  long  needles,  soluble  in  784  pts.  water 
at  10*: 

CrygtaU,  Hesae. 

2  C«N'H»*0* 648    72-82 

P0« 71    7-98    811 

8  HO 27    803 

16  HO ..^....    144    1617    16*05  to  16*52 

0«N«H««CH,PH'08  +  16aq 990    10000 

Bihydriodate  of  Quinine,  C^N*H«*0*,2m  +  1  OHO.  —  Obtained  in 
fine  prisms  and  laminaa,  on  mixing  a  slightly  warmed  acid  quinine- 
solution  with  iodide  of  potassium.  It  gives  off  a  considerable  quantity 
of  water  between  30°  and  40°,  becoming  opaque  at  the  same  time. 
Melts  in  its  water  of  crystallisation  when  quickly  heated  to  100°,  and 
gives  off  the  whole  of  it,  amounting  to  1351 —13*92  (calc.  for 
10  at.  =  13*40)  at  about  120°.  The  dehydrated  salt  gave  by  analysis 
43-63  and  43*86  p.c.  iodine,  the  formula  C*>N*H»*0*,2HI  requiring 
43*79  p.  c.  When  exposed  to  moist  air,  it  quickly  recovers  4  at. 
water. 

Chlorate  of  Quinine,  2C"N«n»K)*,CinO«  +  7H0.  —  Prepared  by 
decomposing  sulphate  of  quinine  with  chlorate  of  baryta,  keeping  the 
quinine-salt  in  slight  excess,  and  afterwards  removing  the  excess  of 
sulphuric  acid  by  digestion  with  carbonate  of  baryta.  Crystallises  in 
small  mushroom-shaped  masses,  composed  of  filiform  snow-white 
crystals.  1  pt.  dissolves  in  in  78*5  pts.  of  cold  water.  Very  soluble 
in  boiling  water,  and  in  spirit.  Febrifugal  (F.  C.  Tichbome,  The 
Chemist  and  Druggist,  Sept.,  1866,  p.  137). 

Hydrochlorate  of  Quinine  (comp.  p.  282),  C*°N*n»*0*,HCl  -|-  4nO.  — 
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Long,  asbestiform  prisms,  which  do  not  effloresce  in  the  air  at  ordinary 
temperatures,  but  easily  give  up  their  water  of  crystallisation  at  120**- 
One  part  of  the  salt  dissolves  in  39-4  pts.  water  at  10**.  Gives  by 
analysis  8*93 — 905  water  and  8*92  chlorine  (calc.  8*95  water  and  9'08 
chlorine). 

Arseniate  of  Quinine,  2C**N«H»*0*AsH>0»  +  16H0.— Obtained  by 
double  decomposition  with  hydrochlorate  of  quinine  and  arseniate  of 
potash.  Long  white  prisms,  sparingly  soluble  in  cold,  easily  in  boiling 
water.  Gives  off  15-43  p.  c.  water  at  105°  (16H0  =  15-42  p.c),  and 
the  salt  dried  at  that  temperature  give  by  analysis  10*64  p.  c.  AsO* 
(calc.  10*59  p.  c). 

Oxalate  of  Quinine  (oomp.  t).  278).  —  a.  Neutral,  2C*»N«H»«0*,C*HH)»  4- 
12II0.  Long  piisms  resembling  the  sulphate,  efflorescent  and  soluble 
in  1030  pts.  water  at  10**.  The  crystals,  heated  to  125°, ^ve  oflf 
12-76  p.  c.  water  (12  at.  =  12-76). 

b.  Acid,  C«]S«n«H)*,C*H«0*  +  2aq.  Obtained  by  dissolving  1  at 
of  the  neutral  salt  and  1  at.  oxalic  acid  in  water,  and  leaving  the  solu- 
tion to  evaporate.  Small  prisms  moderately  soluble  in  cold  water,  and 
exhibiting  an  acid  reaction. 

C^ON'^IP^O*    824    75-01 

C*IPO»    90    20-83    20-60 

2  HO 18     416    4-03 

C«N2H**0^,C^U«08  +  2  aq 432     10000 

Succinate  of  Quinine,  obtained  by  direct  combination;  forms  long 
white  prisms,  wliich  dissolve  very  easily  in  boiling  water  and  alcohol, 
much  less  in  the  same  liquids  at  ordinary  temperatures.  1  pt.  dissolves 
at  10°  in  910  pts.  water. 

£LC88C 

2C^N-H=^0*     648    7121     7067 

C«H608 118    12-97 

16  HO 144    16-82     15-67  to  16-86 


2C«N2H"O^C8H«08  +  16aq 910    10000 

When  recrystallised  from  strong  alcohol,  or  from  boiling  water 
coutauiing  an  equivalent  quantity  of  succinic  acid,  it  still  retains  the 
same  composition  and  the  same  amount  of  water. 

Citrate  of  Quinine  (comp.  p.  292).  —  a.  Bihasic.  Obtained  either  by 
saturating  quinine  with  citric  acid  (p.  292),  or  by  decomposing  hydro- 
chlorate  of  quinine  with  citrate  of  soda  acidulated  with  citi'ic  acid. 
When  recrystallised  from  warm  water,  it  forms  white,  mostly  small 
prisms,  soluble  in  930  pts.  water  at  12°. 

Hease. 

2C^N3H?*0* 648     67*08     67-38 

C»nW* 192     29-88 

14110 144     13  04    1314  to  13-36 


20**N2H3^O^Cl'^^8O"  +  14aq 984     10000 

b.  Monobasic,  C*  NnPO*,C»-n«0".  A  solution  of  the  bibasic  salt 
in  boiling  wutor,  mixi.d  with  somewhat  more  than  an  equivalent 
niKintity  or  fitric  acid,  (l('[>osit5S  this  salt  (»n  coolino-  in   Fnuill  white 
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prisms,  which  dissolve  with  some  difficulty  iu  cold  aud  in  hot  water, 
imparting  an  acid  reaction.     They  contain  no  water  of  crystallisation. 

Benzoate  of  Quinine,  C*°N«H«*OSC»*H«0*,  obtained  by  direct  combi- 
nation of  quinine  and  benzoic  acid,  forms  small  white  anhydrous 
prisms,  which  dissolve  in  373  pts.  of  water  at  10°,  and  ^ve  by  analysis 
72*37  p.  c.  qniuine  (calc.  72*64:  p.  c). 

Eugenate  of  Quinine^  C^N2n»H)*,C«*H»*0*,  is  obtained  by  dissolving: 
quinine  and  oil  of  cloves  together  in  boihng  spirit,  the  liquid  as  it  cools 
depositing  the  salt  in  fine  long  silky  neefies.  It  dissolves  to  a  slight 
extent  in  boiling  water,  the  undissolved  portion  melting  to  an  oil, 
which  solidifies  in  the  crystalline  form  on  cooling.  The  aqueous  solu- 
tion, as  it  cools,  also  deposits  the  greater  part  of  the  dissolved  salt 
in  small  prisms.  1  pt.  of  it  dissolves  in  12  pts.  of  ether  at  12°.  It  is 
distinguished  from  all  other  quinine-salts  in  not  being  decomposed  by 
ammonia  or  by  caustic  potash,  dissolving  in  the  alkaline  liquid  to  a 
certain  amount  at  the  boiling  heat,  and  crystallising  on  cooling.  At 
100°  it  forms  a  fused  yellow  mass,  and  continually  gives  off  eugenic 
acid,  which,  however,  cannot  be  completely  removed  in  this  manner. 
The  salt  is  anhydrous,  and  gives  by  analysis  66*20  p.  c.  quinine  (calc. 
66-39  p.  c). 
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Besins. 

The  table  on  the  next  page  gives  the  results  of  a  recent  investiga- 
tion by  Hlasiwetz  and  Barth  {Ann,  Pharm.  cxxxiv,  265  ;  Bull,  Soc,  Chim. 
1866,  i,  62). 

The  method  adopted  for  examining  the  products  of  decomposition  by 
potash  was  as  follows :  A  quantity  of  the  resin,  not  less  than  two 
pounds,  is  divided  into  8  equal  portions,  and  each  portion  gradually 
added  to  3  times  its  weight  of  potash-hydrate  fused  in  a  silver  basin 
with  a  small  q[uantity  of  water.  The  resin  then  melts,  and  soon  fonns 
with  the  alkali  a  homogeneous  mass,  surmounted  by  a  thick  scum ; 
aromatic  vapours  are  evolved ;  and  the  resin  is  oxidised  with  evolution 
of  a  large  quantity  of  hydrogen.  The  operation  must  be  stopped  as 
soon  as  this  evolution  of  gas  ceases,  and  the  mass  when  cold,  is  treated 
with  about  4  times  its  weight  of  water,  and  then  with  a  sufficient 
quantity  of  sulphuric  acid  to  render  the  solution  acid.  A  certain 
quantity  of  resinous  matter  is  thereby  separated  (oxidised  resin 
analogous  to  copal)  varying  in  bulk  according  to  the  nature  of  the 
original  resin.  The  neutralised  liquid,  freed  from  resin  and  filtered, 
is  shaken  up  with  ether,  the  ethereal  solution  is  evaporated  to  dryness, 
and  the  residue  is  taken  up  with  water  and  precipitated  by  acetate  of 
lead.  This  precipitate  is  washed,  suspended  in  water,  and  decom- 
posed by  hydrosulphuric  acid,  and  the  liquid  filtered  and  evaporated, 
finally  yields  a  crystallised  body. 


^ESTlEYy] 


